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BY WILLIAM F. HATFIELD AND JOHN W. WARNER, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH WEST
VIRGINIA AGRICULTURAL EXPERIMENT STATION

J EFFERSON COUNTY is in the eastern panhandle
of West Vil1ginia in the easternmost part of the State

( fig. 1) .It has a total area of 135,040 acres, or 211 square
miles. In 1970, the population of the county was 21,280 and
Charles Town, the county seat, had a population of 3,023.

Jefferson 'County is one of the best counties for farming
in the state. It has a favorable growing season and fairly
adequate rainfall. About three- fourths of the land is in
farms. Principal farm enterprises are orchard fruits, dairy
products, beef cattle, hogs, feed crops, and hay.

The rolling limestone valley makes up 'about four-fifths
of the county. It is used primarily for farms and orchards.
Wooded areas are only in small scattered patches on the
farms. The area of the steep Blue Ridge Mountains, re-
ferred to locally as "Blue Ridge Mountain" or "Blue
Ridge," is mostly wooded and is mainly used for recrea-
tion and homesites.

Limestone for various uses is quarried extensively.
Many homes, towns, and villages are points of historic
interest. A national park is located at Harpers Ferry .A
Federal fish hatchery and research station is located at
Leetown.
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How This S~rvey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Jefferson County, where they are located, .and
how they can be used. The soil scientists went into the
county knowing they likely would find many soiLs they
had already seen and perhaps some they had not. They
observed the steepness, length, and shape of slopes; the
size and speed of streams; the kinds of native plants or
crops; the kinds of rock; and many facts about the soils.
They dug many holes to expose soli profiles. A profile is
the sequence of natural layers, or horizons, in a soil; it
extends from the surface down into the parent material
that has not been changed much by leaching or by the
action of plant roots.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant. They
classified and named the soils according to nationwide,
uniform procedures. The soil series and the soil phase are
the categories of soil classification most used in a local
survey.

Soils that have profiles almost a]ike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Dekalb and
Duffield, for example; are the names of two soil series.
All the soils in the United States having the same series
name are essentially alike in those characteristics that
affect their behavior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Hagerstown silt loam, 2 to 6 percent
slopes, is one of several phases within the Hagerstown
serIes.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the bound-
aries of the individual soils on aerial photographs. These
photographs show woodlands, buildings, field borders,
trees, and other details that help in drawing boundaries

/'I.-'
~

's"" \"i,""",,r "",';m,",'",;,,"

Figure 1.-Location of Jefferson County in West Virginia.
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General Soil M ap

The general soil map at the back of this survey shows,
in color, the soil associations in J efferson County. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils. It normally consists of one or more
major soils and at least one minor soil, and it is named
for the major soils. The soils in one association may occur
in another, but in a different ~attern.

A map showing soil associatIons is useful to people who
want a general idea of the soils in a county, who want to
compare different parts of a county, or who want to know
the location of large tracts that are suitable for a certain
kind of land use. Such a map is a useful general guide in
managing a watershed, a wooded tract, or a wildlife area,
or in planning engineering works, recreational facilities,
and community developments. It is not a suitable map
for planning the management of a farm or field, or for
selecting the exact location of a road, building, or similar
structure, because the soils in anyone association ordi-
narily differ in slope, depth, stoniness, drainage, and
other characteristics that affect their management.

The nine soil associations in J efferson County are dis-
cussed in the following pages. The terms for texture used
in the title of the associations apply to the surface layer.

accurately. The soil map in the back of this publication
was prepared from the aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in"plan-
ning the management of farms and fields, a mapping unit
is nearly equivalent to a soil phase. It is not exactly equiv-
alent, because it is not practical to show on such a map all
the small, scattered bits of soil of some other kind that
have been seen within an area that is dominantly of a
recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Two such
kinds of mapping units are shown on the soil map of
Jefferson County: soil complexes, and undifferentiated
groups.

A soil complex consists of areas of two or more soils
so intermingled or so small in size that they cannot be
shown separately on the soil map. Each area of a complex
contains some of each of the two or more dominant soils,
and the pattern and relative proportions are about the
same in all areas. l'he name of a soil complex consists of
the names of the dominant soils, joined by a hyphen.
Berks- Weikert shaly silt loams, 6 to 12 percent slopes, is
an example.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern and
proportion of soils are not uniform. An area shown on
the map may be made up of only one of the dominant
soils, or of two or more. l'he name of an undifferentiated
group consists of the names of the dominant soils, joined
by "and." Hagerstown and Frederick cherty silt loams.6 to 12 percellt slopes, is an example. ,

In most areas surveyed there are places where the soil
material is so rocky, so shallow, or so severely eroded that
it cannot be classified by soil series. These areas are shown
on the soil map and are described in the survey, but they
are called land types and are given descriptive names.
Steep rock land is a land type in J efferson County.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soil in other places are assembled. Data on yields of
crops under defined management are assembled from
farm records and from field or plot experiments on the
same kinds of soil. Yields under defined management are
estimated for all the soils.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been as-
sembled. The mass of detailed information then needs to
be organized in such a way as to be readily useful to
different groups of users, among them farmers, managers
of ,voodland, and engineers.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test these
groups by further study and by consultation with farm-
ers, agronomists, engineers, and others, then adjust the
groups according to the results of their studies and con-
sultation. Thus, the groups that are finally evolved re-
flect up-to-date knowledge of the soils and their behavior
under present methods of use and management.

Soils of the Great Limestone Valley

The Great Limestone Valley is dominated by rolling
slopes that are dissected by many small drainageways.
Many areas are rocky. Elevation ranges from 247 to 650
feet. Major streams are the Potomac River, Shenandoah
River, and Opequon Creek. Most soils formed in residu-
um from folded limestone and a small amount of acid
shale; however, some formed in alluvium along small
drainageways, and in alluvium on terraces, and on flood
plains along the larger streams.

Six soil associations are in this group. They make up
about 86 percent of the county. The soils in most areas
are used for orchards, cultivated crops, and hay. Peren-
nial grasses, forbs, and scattered patches of hardwoods
grow in uncultivated areas.

1. Berks-Weikert association
M oderately deep and shallow, medium-tewtured, domi-
nantly gently sloping to strongly sloping soils formed in
material 1.oeathered from acid shale " on uplands

This association consists of gently sloping to strongly
sloping soils on uplands. I-I ills are rounded and smooth.
This association borders the south\vestern part of the
county. It occupies a narro\v belt adjacent to Opequon
Creek.

This association makes up about 3 percent of the
county. The Berks soils make up about 40 percent of the
association; Weikert soils, about 35 percent; and minor
soils, the remaining 25 percent,

Berks soils have a surface layer of dark grayish-brown
shaly silt loam and a subsoil of yellowish-brown very
shaly silt loam, They are moderately deep over shale.
Weikert soils have a surface layer of very dark gray
shaly silt loam and a subsoil of brown very shaly silt
loam, They are shallow over shale and severely eroded in
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Figure 2.-Loose limestone fragments and volunteer stands of red.
cedar on Chilhowie soils.

many places. The Berks and Weikert soils are inter-
mingled on the sides of hills.

Minor soils in this association are Huntington, Lind -
side, Melvin, and Alluvial land, on the flood plains ;
Monongahela soils on terraces; the wetter Blairton soils ;
and limestone-influenced Chilhowie, Hagerstown, and
Opequon soils on uplands.

This association is used mainly for raising livestock.
Droughtiness and low fertility limit many farm uses.
Erosion has been severe on many slopes. Rapid perme-
ability, strong slopes, and shallowness to bedrock limit
these soils for many recreational and community uses. A
few vacation cabins have been built along Opequoll
Creek, and a few idle farms are used for recreation.

2. Chilhowie-Opequon association
jJ;loderately deep and shallow, fine-textured, dominantly
gently sloping to strongly sloping soils formed in mate-
rial weathered from limestone; on uplands

This association is dominated by gently sloping to
strongly sloping soils on uplands. Slopes are short and
irregular. About half of the acreage consists of soils with
outcrops of limestone ledges and loose limestone frag-
ments. The ledges are oriented northeast and southwest.
This association is in two areas in the western part of the
county. The larger area extends through Middleway and
the smaller area is near Leetown.

This association makes up about 4 percent of the coun-
ty. The Chilhowie soils make up about 65 percent of the
association; Opequon soils, about 20 percent; and minor
soils the remaining 15 percent.

Chilhowie soils have a surface layer of dark-brown silty
clay or clay, and a subsoil of brown clay and yellowish-
brown channery clay. They are moderately deep over
limestone. Opequon soils have a surface layer of brown
silty clay and a subsoil of yellowish-red clay. They are
shallow over limestone. The Chilhowie and Opequon
soils are intermingled in the very rocky areas.

Minor soils in this association are Huntington silt loam,
local alluvium; Alluvial land, marl substratum, on the
small flood plains; and the deep Hagerstown and Fred-
erick on uplands.

This association is used mainly for dairy farming and
for raising livestock. Areas that are not rocky are used
for crops and hay. These soils are fertile, but they are
droughty and are difficult to till. Many pastures are being
invaded by volunteer stands of red cedar (fig. 2) The
very rocky areas are limited for pasture, but they are
suited to woodlots. Slow permeability, fine texture, and
shallowness to bedrock limit these soils for many recrea-
tional and community uses.

3. Hagerstown-Frederick-Huntington,
local alluvium association

Deep, medium-textured and moderately fine textured,
dominantly nearly le1.'el to moderately steep soils formed
in material weathered from limestone; on uplands and
along drainageways

This association consists of nearly level to moderately
steep soils that are cut by many intermittent drainage-
ways. Slopes are short and irregular. About one-third of
the acreage consists of soils that have outcrops of lime-

stone ledges. The ledges are oriented northeast and south-
west. Some areas that are not rocky have chert fragments
on the surface. The association extends from north to
south through the west-central part of the county.

This association makes up about 35 percent of the
county. The Hagerstown soils make up about 50 percent
of the association; Frederick soils, about 25 percent;
Huntington, local alluvium soils, about 10 percent; and
minor soils, the remaining 15 percent.

Hagerstown soils have a surface layer of dark grayish-
brown silt loam or silty clay loam and a subsoil of
yellowish-red silty clay and clay. They are deep over lime-
stone. Frederick soils have a surface layer of dark-brown
cherty silt loam and a subsoil of red silty clay. They are
deep over limestone and are similar to the less acid
Hagerstown soils. Hagerstown and Frederick soils are
intermingled in the cherty and very rocky upland areas.
Huntington, local alluvium soils have a surface layer of
dark-brown silt loam and a subsoil of dark-brown and
dark yellowish-brown silt loam. They are deep over
medium-textured or moderately fine textured material.
These soils are along drainageways and formed in mate-
rial washed from the surrounding uplands.

Minor soils in this association are Huntington, Lindside,
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This association makes up about 37 percent of the
county. 'rhe Duffield soils make up about 50 percent of
the association; F'rankstown soils, about 20 percent; and
minor soils, the remaining 30 percent.

Duffield soils have a surface layer of very dark grayish-
brown silt loam and a subsoil of strong-brown silty clay
loam. They are deep over limestone. Areas dominated by
Duffield soils are smooth and free of rocks. Frankstown
soils have a surface layer of dark grayish-brown shaly
silt loam and a subsoil of strong-brown shaly silty clay
loam. They are deep over limy shale and leached lime-
stone. Frankstown soils are in areas having low, rounded,
parallel shaly ridges and, in places, rock outcrops.

Minor soils in this association are Huntington; Lind-
side; Melvin; and Alluvial land, marl substratum, on bot-
tom lands; and the redder Hagerstown and Frederick on
uplands.

This association is suited to dairy farming, general
farming, and orchards. Air drainage is generally good
and as a result, high quality apples are grown. Strong
slopes and the underlying solution caverns limit these
soils for some recreational and community uses.

MelVin, and Alluvial land, marl substratum, on the flood
plains; Braddock soils on terraces; and the less red Duf-
field and Frankstown on uplands.

This association is used mainly for dairy farming, for
raising livestock, and for orchards. Soils that are not
rocky are suited to crops and orchards; soils that are very
rocky are suited to pasture; and soils that are extremely
rocky are used for unimproved pastures and woodlots.
The total acreage of woodland is small. Slope, a fine tex-
tured subsoil, rock outcrops, and the underlying solution
caverns limit these soils for some recreational and com-
munity uses.

4. Duffleld-Frankstown association

Deep, medium-tewtured, dominantly nearly level to
strongly sloping soils formed in material weathered from
limestone and limy shale ; on uplands

This association consists of a series of low, parallel
ridges and gently undulating soils that are dissected by
small streams and drainageways (fig. 3). l\tlany areas are
shaly and some are very rocky. The association extends
north to south through the center of the county.

Figure 3.-Irregular topography and intermittent drainageways of the Duffield-Frankstown association.
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loam and a subsoil of yellowish-red clay loam. They are
deep over old alluvial deposits and limestone and contain
round gravel throughout. Braddock soils are on old ter-
races high above the current flood plains. Landes soils
are dark brown fine sandy loam throughout. They are
deep over stratified alluvial material. Landes soils are on
bottom lands, and are subject to flooding. Ashton soils
have a surface layer of dark-brown loam and a subsoil of
brown clay loam. They are deep over stratified alluvial
material. Ashton soils are similar to Landes soils, but are
in slightly higher areas and flood less frequently.

The minor soils in this association are the wetter Lind-
side and Melvin. A few areas of the land types Steep
rock land and Alluvial land also are in this association.

Most areas of the association are suited to crops or pas-
ture. Strong slopes and the hazard of flooding limit these
soils for many recreational and community uses. The as-
sociation is completely rural and many areas along the
rivers are used for fishing, camping, and summer homes.

Soils of the Blue Ridge Mountains

The Blue Ridge is dominated by strongly sloping foot
slopes and steep uplands. Elevation ranges from 247 to
1,800 feet. The soils formed in residuum from acid sand-
stone, quartzite, and shale are normally stony or have
prominent escarpments. The soils formed in colluvium
are deeper and lack the escarpments, but many are stony.

The soils in this group occupy about 14 percent of the
county. Three associations make up the group. Virtually
all the soils of this group are wooded and used for vaca-
tion homesites, recreation, or have esthetic value.

7. Dekalb-Laidig association
M oMrately deep and deep, moderately coarse textured to
medium-textured, dominantly strongly sloping to mod-
erately steep soils formed in material weathered from
sandstone, quartzite, and shale; on uplands and foot slopes

This association consists of strongly sloping to moder-
ately steep soils on uplands and foot slopes. It is in a
narrow, elongated area in the foothills of the Blue Ridge.
The area extends from the Virginia State line on the
south, to the Potomac River north of Bolivar.

This association makes up about 3 percent of the coun-
ty. The Dekalb soils make up about 65 percent of the
association; Laidig soils, about 25 percent; and minor
soils, the remaining 10 percent.

Dekalb soils have a surface layer of very dark gray
channery fine sandy loam and a subsoil of yellowish-
brown channery fine sandy loam. They are moderately
deep over sandstone and contain sandstone fragments
throughout. Dekalb soils are on the steeper uplands. They
are rapidly permeable. I.Jaidig soils have a surface layer
of very dark grayish-brown very stony or gravelly loam
and a subsoil of strong-brown sandy clay loam. They are
deep over sandstone and shale and contain gravel or
stones throughout. Laidig soils are on the foot slopes in
material moved down from the adjacent uplands. Minor
soils in this association are the shaly Weikert and Berks.
The land types Steep rock land and Alluvial land also
are in this association.

Most of this association has remained wooded. A few
areas that were in crops are now reverting to woods.

5. Benevola-Frankstown-Braddock association
Deep, fine-textured to medium-textured, dominantly
nearly level to moderately steep soils formed in material
weathered from limestone and limy shale on uplands and
from sandstone and aoid shale on terraces

This association consists mainly of strongly sloping
soils that are dissected by numerous small drainageways.
The landscape is smooth to irregular. Some soils have
outcrops of limestone ledges or rounded gravel on the
surface. The association extends in a narro", band from
Bloomery to the Potomac River northwest of Harpers
Ferry.

This association makes up about 3 percent of the
county. The Benevola soils make up about 25 percent
of the association; Frankstown soils, about 20 percent ;
Braddock soils, about 20 percent; and minor soils, the
remaining 35 percent.

Benevola soils have a surface layer of dark reddish-
brown silty clay loam or clay and a subsoil of dark
reddish-brown clay. They are deep over limestone. More
than half of the Benevola soils are very rocky, and some
areas are severely eroded. Frankstown soils have a surface
layer of dark grayish-brown shaly silt loam and a sub-
soil of strong-brown shaly silty clay loam. They are deep
over limy shale and leached limestone. Frankstown soils
are in areas having low, rounded, parallel, shaly ridges.
Braddock soils have a surface layer of brown gravelly
loam and a subsoil of yellowish-red clay loam. They are
deep over alluvial deposits and limestone. Braddock soils
formed in terraces high above the present flood plains.

Minor soils in this association are Duffield, Hagers-
town, and Huntington, local alluvium. The land types
Steep rock land and Quarries also are in this association.
Except for Huntington, local alluvium that is along
drainageways, these soils and land types are on uplands.

This association is used mainly for pasture and hay.
The steeper and very rocky soils are suited to pasture and
woodland. The total acreage of woodland is small. Large
tracts of the association are owned by steel corporations
that quarry the limestone for use as blast furnace flux.
Some of the many abandoned quarries have filled with
water. Strong slopes, limestone outcrops, and fine tex-
tures limit these soils for some recreational and commu-
nity uses. N ear the northern end of the association, along
the Potomac River, several vacation homes have been
built.

6. Braddock-Landes-Ashton association
Deep, medium-textured and moderately coarse textured,
dominantly nearly level to strongly sloping soils formed
in material weathered from sandstone and acid shale on
terraces and from limestone on flood plains

This association consists of nearly level to strongly
sloping soils on flood plains and terraces ( fig. 4) along
the Shenandoah River and on the inside of sharp curves
along the Potomac River north of Shepherdstown.

This association occupies about 4 percent of the county.
The Braddock soils make up about 45 percent of the asso-
ciation; Landes soils, about 20 percent; Ashton soils,
about 5 percent; and minor soils, the remaining 30 per-
cent.

Braddock soils have a surface layer of brown gravelly
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Figure '.-Flood plain and terraces along the Shenandoah River.

ciation; Berks soils, about 25 percent; and minor soils,
the remaining 25 percent.

Weikert soils have a surface layer of very dark gray
shaly silt loam and a subsoil of brown very shaly silt
loam. They are shallow over shattered shale and fine
grained sandstone. In many places the soils are severely
eroded. Berks soils have a surface layer of dark grayish-
brown shaly silt loam and a subsoil of yellowish-bro,vn
very shaly silt loam. They are moderately deep over shat-
tered shale and fine grained sandstone. The Weikert and
Berks soils are intermingled in the gently sloping to mod-
erately steep areas.

Minor soils in this association are the Dekalb and
Laidig that contain coarse fragments. The land type
Steep rock land also is in this association.

Most of this association has remained wooded. A few
areas were farmed, but most are now idle or reverting to

Steep slope, rapid permeability, stoniness, or moderate
depth limit these soils for most uses. Several summer
homes have been built south of State Route 9.

8. Weikert-Berks association
Shallow and moderately deep, medium-tewtured, domi-
nantly strongly sloping to very steep soils formed in
material weathered mainly from shalej on sandstone
uplands

This association consists of smooth hills and strongly
sloping to steeply sloping soils. Numerous intermittent
streams flowing to the Shenandoah River cross the asso-
ciation. This association occupies a narrow elongated area
parallel to Blue Ridge. The area extends from the Vir-
ginia State line to Harpers Ferry.

This association occupies about 5 percent of the county.
The Weikert soils make up about 50 percent of the asso-
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Each series contains two descriptions of this profile. The
first is brief and in terms familiar to the layman. The
second, detailed and in technical terms, is for scientists,
engineers, and others who need to make thorough and
precise studies of soils. Unless it is otherwise stated, the
colors given in the descriptions are those of a moist soil,
and the permeability is estimated for the least permeable
horizon in the soil profile. The available moisture capac-
ity was estimated for the upper 30 inches of the profile.

As mentioned in the section "How This Survey Was
Made," not all mapping units are members of a soil series.
Steep rock land, for example, does not belong to a soil
series; nevertheless, it is listed in alphabetic order along
with the soil series.

]'ollowing the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each de-
scription of a mapping unit is the capability unit in
which the mapping unit has been placed. The page for
the description of each capability unit can be found by
referring to the "Guide to Mapping Units" at the back
of this survey.

The acreage and proportionate extent of each mapping
unit are shown in table 1. Many of the terms used in de-
scribing soils can be foUlld in the Glossary at the end of
this survey, and more detailed information about the
terminology and methods of soil mapping can be obtained
from the Soil Survey Manual (12) ,1

Some soil series in this county are named differently
in a recently published soil survey of an adjacent county.
Such differences in name result from changes in the con-
cepts of soil classification that have occurred since publi-
cation. In some places it is more feasible to combine small
acreages of similar soils that respond to use and manage-
ment in much the same way, than it is to separate these
soils and give them names.

woods. Droughtiness and low fertility severely limit this
association for crops and pasture. Rapid permeability,
steep slopes, and shallowness to bedrock limit these soils
for many recreational and community uses. Several sum-
mer homes are in this association.

9. Edgemont-Laidig-Steep rock land association

Deep, medium-tewtured, dominantly moderately steep to
steep soils formed in material weathered from quartzite
and sandstone, and rock outcrop; on uplands and foot
slopes

This association consists of moderately steep to steep
soils and areas of rock outcrop. It is on the sides, crests,
and foot slopes of the Blue Ridge. It extends from the
Virginia line to Harpers ~.'erry on the eastern border of
the county.

This association occupies about 6 percent of the county.
The Edgemont soils make up about 30 percent of the
association; Laidig soils, about 25 percent; Steep rock
land, about 25 percent; and minor soils, the remaining 20
percent.

Edgemont soils have a surface layer of black to brown
very stony loam and a subsoil of yellowish-brown very
stony sandy clay loam. They are deep over quartzite silt-
stone and sandstone and contain stones on the surface and
throughout. Ed'i!emont soils are on the upland face of the
mountain. Laidlg soils have a surface layer of very dark
grayish brown gravelly loam or very stony loam and a
subsoil of strong-brown sandy clay loam. They are deep
over sandstone, siltstone, and shale and many areas are
stony. Laidig soils are on the foot slopes in material
moved down from the adjacent uplands. Steep rock land
consists of bands of outcrops of sandstone and quartzite
ledges along the upper slopes of the mountain. Some
areas below the ledges are almost completely covered with
loose boulders that have broken from the edges.

Minor soils in this association are the Clifton, which
have a reddish-brown subsoil, and the Berks and Weikert,
which are shaly.

Most of the association has remained wooded. Stones
and boulders severely limit these soils for farm uses other
than woods. Areas that are more rocky are suited to wild-
life or have esthetic value. Steep slopes and stoniness
limit these soils for most recreational and community
uses. Several summer homes are scattered throughout the
accessible areas.

Descriptions of the Soils

In this section the soils of J efferson County are de-
scribed in detail and their use and management are dis-
cussed. Each soil series is described in detail and then,
briefly, each mapping unit in that series is described. Un-
less it is specifically mentioned otherwise, it is to be as-
sumed that what is stated about the soil series holds true
for the mapping units in that series. Thus, to get full
information about anyone mapping unit, it is necessary
to read both the d~scription of the mapping unit and the
description of the soil series to which it belongs.

An important part of the description of each soitseries
is the soil profile, that is, the sequence of layers from the
surface downward to rock or other underlying material.

461-488-73-2

Alluvial Land

Alluvial land (Ad) is nearly level. Some areas are on flood
plains along small streams on foot slopes of the Blue
Ridge. Other areas are near Leetown on shale, and a few
areas are along the Shenandoah River. The material that
makes up alluvial land washed mainly from uplands
underlain by acid sandstone and shale. These deposits
are young, and no readily identifiable soil has formed.

The texture of alluvial land varies within short dis-
tances because of frequent flooding and the removal and
deposition of new material. This land type ranges from
well drained to poorly drained. It is sandy or loamy.
Areas near the Blue Ridge generally have gravel, stones,
or boulders on the surface. Reaction is acid in all areas,
except those along the Shenandoah River, where it is
slightly acid to neutral. This land type is subject to
scouring and bank erosion.

Most areas of Alluvial land are wooded, but a few
areas near I..eetown are in pasture or are cultivated.
Poorly drained spots, frequency of flooding, and the' ac-
companying hazard of scouring severely limit use of this
land for cultivated crops. Capability unit VIw-l.

1 Italicized numbers in parenthesis 'refer to Literature Cited,

p.79.
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been cleared. The better drained areas are used for crops
and the wetter areas for pasture. Suitable outlets for sub-
surface drainage are lacking in many areas. In areas
where drainage and flooding are not severe limitations,
this land is suited to corn and pasture. The crop planting
date may be influenced by flooding of the area. Frost
pockets and wetness severely limit the use of this land for
orchard fruits. Capability unit IIIw-l.

sents no serious management concerns. Frost pockets
severely limit use for orchards. Capability unit 1-6.

Benevola Series

The Benevola series consists of deep, well-drained soils.
These soils formed in material weathered from limestone
that conta'ined some magnesium. They are on the eastern
border of the Great Valley .

In a representative profile the surface layer is dark
reddish-brown silty clay loam about 8 inches thick. The
subsoil is dark reddish-brown to dark-red, sticky and
plastic silty clay and clay that extends to a depth of 41
inches. Below this is gray limestone.

Benevola soils are difficult to work, but they are fertile.
Permeability is moderate. Available moisture capacity is
moderately high.

Small areas of Benevola soils are suited to corn, but
most areas are better suited to hay or pasture. No com-
mercial orchards are on these soils. More than one-half
of the acreage contains enough limestone outcrops to
severely limit tillage. Most areas are owned by steel cor-
porations that quarry the limestone for use as blast fur-
nace flux.

Representative profile of Benevola silty clay loam, 2
to 6 percent slopes, in pasture 2 miles east of U.S. High-
way No. 340 along State Route 26 :

Av-{) to 8 inches, darl{ reddish-brown (5YR 3/3) silty clay
loam; strong, fine, granular structure; friable, slight-
ly sticky when wet; many fine roots; slightly acid ;
clear, smooth boundary.

B21t-8 to 11 inches, dark reddish-brown (2.5YR 3/4) to
dark-red (2.5YR 3/6) silty clay to clay; moderate,
medium and fine, blocky structure; firm, plastic and
sticky; thick patchy clay films; some material from
Ap horizon in root and worm holes; many fine roots ;
neutral; clear, wavy boundary.

B22t-11 to 21 inches, dark reddish-brown (2.5YR 3/4) to
dark-red (2.5YR 3/6) clay; strong, medium and fine,
blocky structure; firm, plastic and sticky; numerous,
fine, black concretions and black faces; thick con-
tinuous clay films; many fine roots; neutral; grad-
ual, wavy boundary.

B23t-21 to 32 inches. dark reddish-brown (2.5YR 3/4) tl)
dark-red (2.5YR 3/6) clay; strong, medium and fine,
blocl{y structure; firm but less firm than B22t, plas-
tic and sticky; numerous, fine, blacl{ concretions
and black faces; thicl{ continuous clay films; few
fine roots; slightly acid; gradual, wavy boundary.

B24t-32 to 41 inches, dark reddish-brown (2.5YR 3/4) and
darl{-red (2.5YR 3/6) clay; strong, fine, blocl{y
structure; somewhat firm, plastic and sticl{y; few,
fine, black concretions; thicl{ continuous clay films ;
few fine roots; neutral; abrupt, wavy boundary.

R-41 inches, highly weathered gray limestone that becomes
hard within 2 inches.

In the A horizon color ranges from dark reddish brown
to dark gray. The B horizon is dark reddish-brown to darl{-
red clay or silty clay. Depth to bedrock ranges from 40 to
48 inches. Reaction ranges from slightly acid to neutral.

The Benevola soils have a redder surface layer and a red-
der and browner subsoil than the I-Iagerstown soils. They
are redder throughout than Duffield, Frankstown, or Fred-
erick soils. Benevola soils contain more clay and are less
acid than Braddock soils.

Benevola silty clay loam, 2 to 6 percent slopes (BaB).-
This soil has the profile described as representative for
the series. Most areas of this soil have gently undulating
slopes. Included in mapping were nearly level areas, a
few strongly sloping areas, and small, scattered, severely

Ashton Series

The Ashton series consists of deep, nearly level, well-
drained soils that formed in alluvium washed from lime-
stone uplands. They are along the Opequon Creek and
rivers on high bottoms that are flooded infrequently.

In a representative profile the surface layer is dark-
brown loam about 10 inches thick. The subsoil extends to
a depth of 45 inches and is brown clay loam. The under-
lying material is brown stratified clay loam, fine sandy
loam, and silt loam.

Ashton soils are easy to work and are fertile. Perme-
ability is moderate. Available moisture capacity is high.
They are suited to corn, alfalfa, and other locally grown
crops. N o commercial orchards are on these soils.

Representative profile of Ashton loam along the culti-
vated west bank of the Shenandoah River, 1 mile east of
Meyerstown on north side of State Route 25/5 :

AP-O to 10 inches, dark-brown (10YR 3/3) loam; moderate,
fine and medium, granular structure; very friable ;
many fine roots; few fine pores; slightly acid; clear,
smooth boundary.

B21t-10 to 19 inches, brown (7.5YR 4/2) clay loam; dark-
brown (10YR 3/3) ped faces; weak to moderate,
medium, subangular blocky structure; friable; thin
continuous clay films; common roots; few fine pores ;
slightly acid; gradual, wavy boundary.

B22t-19 to 30 inches, brown (7.5YR 4/4) clay loam; brown
(7.5YR 4/2) ped faces; weak to moderate, medium,
subangular blocky structure; friable but firmer than
B21t; thin continuous clay films; few fine roots;
slightly acid; gradual, wavy boundary.

B23t-30 to 45 inches, brown (7.5YR 4/2) clay loam; weak,
fine, subangular blocky structure; friable; thin con-
tinuous clay films; few fine roots; slightly acid ;
gradual, irregular boundary.

C-45 to 56 inches +, brown (7.5YR 4/4) stratified clay
loam, fine sandy loam, and silt loam; massive; few
fine roots; few fine pores; slightly acid.

In the A horizon color ranges from dark brown to very
dark grayish brown. The B horizon ranges from light silty
clay loam to sandy clay loam in texture, and from brown and
dark brown to dark yellowish brown in color. Solum thick-
ness is more than 40 inches. Reaction ran?:es from medium
acid to slightly acid.

The texture of the B horizon is slightly coarser than the
defined range for the series, but this difference does not sig-
nificantly alter the use and behavior of the soils.

Ashton soils are above flood plains occupied by welI-drained
Huntin~ton and Landes soils. moderately well drained Lind-
side soils, and poorly drained Melvin soils. Ashton soils are at
slightly higher levels and flood less frequently than Hunting-
ton and Landes soils.

Ashton loam {As}.-This is the only Ashton soil mapped
in the county. It is nearly level. Included in mapping
were a few gently sloping soils and a few gravelly spots.
Also included were small areas of Huntington and Lind-
side soils.

This soil is ,vell suited to cultivated crops, especially
corn and alfalfa. It can be farmed intensively and pre-



10 SOIL SURVEY

eroded spots. Also included were a few limestone out-
crops and narrow bands of Huntington, local alluvium
soils.

This soil is suited to corn, small grain, and alfalfa. The
few limestone outcrops influence the direction of tillage
in some areas. Strip cropping, using sodded waterways,
and keeping tillage to a minimum help to prevent runoff
and erosion. Capability unit IIe-1.

Benevola clay, 6 to 12 percent slopes, severely eroded
(BcC3).-This soil has a profile similar to that described as
representative for the series, but most of the original
surface layer has been removed by erosion, and the plow
layer is more difficult to till and absorbs moisture more
slowly. Also, this soil is shallower to bedrock and con-
tains more limestone outcrops. Plowing has mixed the
subsoil and the surface layer. The present surface layer
is finer textured and redder than the one in the repre-
sentative profile.

This soil is on the sides and points of irregular slopes.
Included in mapping were gently sloping soils and a few
areas of moderately steep soils.

Tillage is difficult, but this soil is suited to all crops
grown in the county. In a few places limestone outcrops
influence the direction of tillage. This soil is well suited
to alfalfa or other long-term hay crops. Because of slope,
erosion, and the danger of further erosion, good manage-
ment is needed to prevent excessive losses of soil and
water. Capability unit IVe-1.

Benevola very rocky silty clay, 6 to 12 percent slopes
(BeC).-This soil has a profile similar to that described as
representative for the series. In this soil, however, rock
outcrops make up 10 to 20 percent of the acreage. These
outcrops are commonly in lines, but some are in randomly
spaced groups. Included in mapping were small, severely
eroded, extremely rocky areas and a few moderately deep
areas.

This soil is fertile, but because of rock outcrops it is
suited only to pasture and trees. It is well suited to blue-
grass and white-clover pasture. Machinery for mowing
and fertilizing can be used in most areas. 'Mulching and
seeding are needed on small eroded spots. Capability unit
VIs-1.

Benevola very rocky silty clay, 12 to 25 percent slopes
(BeD).-This soil has a profile similar to that described as
representative for the series, but rock outcrops make up
10 to 20 percent of the acreage. It is commonly on breaks
adjacent to the drainageways. Included in mapping were
a few extremely rocky areas, a few sev'erely eroded areas,
and a fe,v moderately deep areas.

This soil is well suited to trees, and most of it is either
,vooded or becoming wooded. Cleared areas are in pas-
ture. Moderately steep slopes and rock outcrops make
management of pasture difficult. Capability unit VIs-1.

Berks Series

The Berks series consists of moderately deep, well-
drained soils on uplands. These soils formed in material
weathered from acid shale, some thin-bedded siltstone,
and sandstone. They are on smooth, slightly rounded hills
and ridges near Opequon Creek that are underlain mainly
by shale and on shaly hilltops east of the Shenandoah
River.

In a representative profile the surfa.ce layer.is dark
grayish-brown shaly silt loam about 5 rnches thICk. The
subsoil extends to a depth of 25 inches. The upper 5
inches is yellowish-brown, friable shaly silt loam; t!Ie
middle 8 inches is yellowish-brown, friable very shaly sIlt
loam; and the lower 7 inches is a strong brown, firm, very
shaly silt loam. Belo~ this is soft shattered shale. .

Berks soils are easIly worked, but they erode readily.
Permeability is rapid. N atural fertility and available
moisture capacity are moderate.

These soils are suited to small grains and hay, and most
areas are in pasture or crops. Droughtiness limits suit-
ability of the soils for corn. Most commercial orchards
have been removed from these soils.

Representative profile of Berks shaly silt loam, 2 to 6
percent slopes, in a pasture 1 mile north of Leetown on
State Route 3 :

Ap-O to 5 inches, dark grayish-brown (10YR 4/2) shaly silt
loam; weak, fine, granular structure; very friable ;
many roots; many pores; 30 percent flat shale frag-
ments up to 3 inches across; slightly acid; abrupt,
smooth boundary.

Bl-5 to 10 inches, yellowish-brown (10YR 5/4) shaly silt
loam; weak, medium, subangular blocky structure;
friable; few roots; many pores; 40 percent flat shale
fragments up to 3 inches across; strongly acid; clear,
wavy boundary.

B2-10 to 18 inches, yellowish-brown (10YR 5/6) very shaly
silt loam; weak to moderate, medium and fine, sub-
angular blocky structure; friable; few roots; 70 per-
cent flat shale fragments; strongly acid; gradual,
wavy boundary.

B3-18 to 25 inches, strong-brown (7.5YR 5/6) very shaly
silt loam; weak, medium, subangular blocky struc-
ture; firm; few roots; 85 percent flat shale frag-
ments; strongly acid; gradual, irregular boundary.

R~25 inches +, soft, shattered shale; silty material fills the
cracks.

The B horizon ranges from shaly silt loam to very shaly silt
loam, and from strong brown to yellowish brown. Shale frag-
ments in this horizon range from about 35 to 85 percent. Depth
to fractured bedrock ranges from 20 to 34 inches ( fig. 5) .

Berks soils are associated with the shallow Weikert soils in
a mixed pattern. They are near the somewhat poorly drained
Blairton soils. Berks soils also are associated with the finer
textured Chilhowie and Opequon soils and the coarser tex.
tured Dekalb soils. The moderately deep Berks soils are near
the deep Edgemont, Laidig, and Monongahela soils.

Berks shaly silt loam, 2 to 6 percent slopes (BkB).-This
soil has the profile described as representative for the
Berks series. Included in mapping were small, very shaly
areas and some severely eroded areas. Also included were
small spots of Blairton and Weikert soils.

This soil is suited to corn, but it is better suited to
alfalfa or other deep-rooted crops. Small grains generally
mature before lack of moisture becomes critical. Drought-
iness limits use for orchard fruits. Choosing a suitable
cropping system, using sodded waterways, contour strip-
cropping, and returning crop and animal residue to the
soil help to prevent losses of soil and water. Capability
unit IIe-10.

Berks-Weikert shaly silt loams, 2 to 6 percent slopes
(BIB).-Those soils occur together in such intricate patterns
that it is not practical to map them separately. Berks
soils make up about 50 percent of this complex and Wei-
kert soils about 40 percent. Other soils, including the
Blairton soils, make up the remaining 10 percent.

Areas of this complex are small and in many places
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kert soils about 40 percent. Other soils make up the re-
maining 10 percent.

These strongly sloping soils are between gently sloping
hilltops and moderately steep side slopes. Included with
these soils in mapping were small, moderately steep areas
and some severely eroded areas. Also included were a few
very shallow areas. Small seep spots are present during
periods of wet weather.

Most areas of this unit are wooded. Cleared areas gen-
erally are used for pasture. Small areas adjacent to other
soils are farmed along with the adjoining soils. These
soils are suited to cultivated crops, but they are better
suited to long-term hay or pasture. Lack of moisture and
shallowness to bedrock severely limit use for orchards.
Seeding pastures in alternate strips helps to prevent
losses of soil and water. Capability unit IVe-32.

Berks-Weikert shaly silt loams, 12 to 25 percent slopes
(BID).-These soils occur together in such intricate patterns
that it is not practical to map them separately. Except
that they are shallower, each of these soils has a profile
similar to that described as representative for its respec-
tive series. Berks soils make up about 45 percent of this
complex and Weikert soils about 35 percent. Other soils
make up the remaining 20 percent.

This unit generally is on short side slopes adjacent to
drainageways and receives runoff from higher-lying
ground. Included with these soils in mapping were small,
severely eroded spots and a few steep areas. Also included
were a few very shallow areas and a few ledges of shale
or sandstone.

Most of the acreage of this unit is wooded. The soils
are suited to permanent pasture, but they are not suited
to row crops. If these soils are used for pasture, careful
management is required for good growth and to help
prevent exessive erosion. Tall-grass pasture affords ade-
quate pasture. Reseeding in alternate strips and main-
taining drainageways in sod help to prevent excessive
erosion. Capability unit VIe-31.

Figure 5.-Profile of Berks shaly silt loam, 2 to 6 percent slopes.

are separated by intermittent streams and strongly slop-
ing or moderately steep breaks. Included with these soils
in mapping were a £ew areas 0£ Blairton soils and some
very shallow spots near the breaks. Small seep spots show
up during very wet weather.

About hal£ of the acreage 0£ this unit is used £or pas-
ture. The shallower and more shaly areas are wooded or
are reverting to woodland. Only a £ew acres are culti-
vated. These soils are not suited to orchard £ruits and are
only moderately suited to cultivated crops. They are
better suited to al£al£a and other deep-rooted perennials.
Small grains generally mature be£ore lack of moisture
becomes critical. Using sodded waterways, contour strip-
cropping, and growing cover crops in winter help to
limit losses of soil and water. Capability unit IIIe-32.

Berks- Weikert shaly silt loams, 6 to 12 percent slopes
(BIC).- These soils occur together in such intricate patterns
that it is not practical to map them separately. Berks
soils make up about 50 percent 0£ this complex and Wei-

Blairton Series

The Blairton series consists of moderately deep, some-
what poorly drained soils on flat to slightly depressed
uplands and around heads of streams. These soils formed
mainly in material weathered from acid shale high in
clay content. In places colluvial material has washed or
rolled onto the areas from the surrounding slopes.

In a representative profile the surface layer is dark
grayish-brown silt loam about 7 inches thick. The subsoil
is 24 inches thick. The upper 7 inches is mottled, brown
silty clay loam; the middle 6 inches is mixed light
brownish-gray and yellowish-red, slightly sticky silty
clay loam; and the lower 11 inches is mixed light
brownish-gray and yellowish-red, slightly sticky very
shaly silty clay over shale.

N atural fertility is moderate in these soils. Permeabil-
ity is moderately slow. Available moisture capacity is
moderate or high.

Blairton soils are suited to crops and pasture. Wetness
limits use for alfalfa and orchard fruits. Because the
total acreage of Blairton soils is small they generally are
farmed along with adjoining soils.

Representative profile of Blairton silt loam, 2 to 6 per-
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cent slopes, cultivated, 11!4 miles southwest of Leetown
on State Route 4/1 :

Ap-O to 7 inches, dark grayish-brown (10YR 4/2) silt ~oam ;
moderate, medium, granular structure; very friable ;
5 percent fiat shale chips less than 1 inch across;
many fine roots; strongly acid; clear, wavy bound-
ary.

B21t-7 to 14 inches, brown (10YR 513) silty clay loam;
common, medium, yellowish-red (5YR 518) mottles ;
many grayish-brown (10YR 512) ped faces; mo~-
erate, medium, subangular blocky structure; thrn
patchy clay films; firm; slightly plastic and slightly
sticky; 5 percent soft shale chips less than 1 inch
across; common fine roots; strongly acid; clear,
wavy boundary.

B22t-14 to 20 inches, variegated, light brownish-gray (2.5YR
6/2) and yellowish-red (5YR 418) silty clay loam ;
moderate to strong, medium, subangular blocky struc-
ture; firm; slightly plastic and slightly sticky; me-
dium continuous clay films; 10 percent shale chips
less than 1 inch across; few roots; strongly acid;
clear, wavy boundary.

B3tg--20 to 31 inches, variegated very shaly silty clay that
is about 75 percent light brownish gray (2.5Y 6/2)
and 25 percent yellowish red (5YR 418) ; weak, fine
and medium, subangular blocky structure; firm ;
slightly plastic and slightly sticky; medium patchy
clay films; 60 percent shale chips up to 2 inches
across; few roots; strongly acid; gradual, irregular
boundary.

R-31 inches, shal~.
The B horizon ranges from silty clay loam to silty clay and

from light brownish gray to brown. Shale content ranges
from less than 5 percent on the surface to about 70 percent
in the lower part of the B horizon. Depth to low chroma
mottling ranges from 7 to 14 inches. Depth to bedrock ranges
from 20 to 40 inches. Natural reaction is strongly acid.

The Blairton soils are slightly shallower and have slightly
finer textures in the lower B horizon than the defined range
for the series, but this difference does not significantly alter
their use or behavior.

Blairton soils generally are surrounded by the droughty
Berks and Weikert soils. They are near the Clayey Chilhowie,
Opequon, and other limestone infiuenced soils.

Blairton silt loam, 2 to 6 percent slopes (BnB).-This
is the only Blairton soil mapped in the county. Included
in mapping were small areas of Berks and Weikert soils.
Also included were small areas of moderately well
drained soils, a few areas of nearly level soil, and a few
poorly drained spots.

This soil is suited to crops and pasture. Wetness se-
verely limits use for alfalfa and for orchard fruits. Blue-
grass and tall-grass pasture are well suited. This soil is
easily compacted, however, if worked or grazed when
wet. In places, diversion ditches are used to intercept
runoff from higher slopes. If suitable outlets are avail-
able, tile drains can be used to provide drainage in some
areas. Capability unit IIIw-5.

Braddock Series

The Braddock series consists of deep, well-drained,
gravelly soils. These soils formed in stream terrace de-
posits high above the current flood plains of the Shenan-
do ah and Potomac Rivers. These deposits were washed
from uplands dominated by acid sandstone and shale.

In a representative profile the surface layer is brown
gravelly loam about 8 rnches thick. The subsurface layer
is yellowish-brown gravelly loam about 4 inches thick.
The subsoil is about 32 inches thick and contains gravel.
The upper 5 inches is reddish-brown silt loam, and the

remammg 27 inches is mainly yellowish-red clay loam.
It is underlain by a thick, red and strong-brown, very
gravelly sandy clay loam substratum.

Available moisture capacity is moderate or hi~h, and
natural fertility is moderately low. PermeabIlity is
moderate.

Braddock soils are used for crops and pasture. No ex-
tensive commercial orchards are on this soil.

Representative profile of Braddock gravelly loam, 2 to
6 percent slopes, 11!2 miles northeast of Bloomery on
State Route 27:

Ap--O to 8 inches, brown (7.5YR 4/4) gravelly loam; mod-
erate, fine, granular structure; friable; common
roots; 20 percent rounded gravel and small cobble-
stones up to 4 inches in diameter; neutral; abrupt,
smooth boundary.

A2-8 to 12 inches, yellowish-brown (10YR 5/4) gravelly
loam; weak, fine, subangular blocky structure; fri-
able; common roots; 15 percent rounded gravel; me-
dium acid; clear, wavy boundary.

Bl-12 to 17 inches, reddish-brown (5YR 4/4) silt loam;
weak to moderate, medium. subangular blocky struc-
ture; friable; few roots; 10 percent rounded gravel;
strongly IJ.cid; clear, wavy boundary.

B21t-17 to 24 inches, yellowish-red (5YR 4/6) clay loam ;
moderate, medium and fine, subangular blocky struc-
ture; firm; few roots; 10 percent rounded gravel;
thin, very patchy clay films; strongly acid; clear,
)vavy boundary.

B22t-24 to 35 inches, yellowish-red (5YR 4/6) clay loam
that has few red (2.5YR 4/6) streaks; moderate,
medium and fine, subangular blocky structure; firm ;
few roots; 10 percent rounded gravel; medium,
patchy, reddish-brown (5YR 4/4) clay films; strongly
acid; gradual, wavy boundary.

B23t-35 to 44 inches, mixed yellowish-red (5YR 4/6) and
red (2.5YR 4/6) light clay loam; moderate, coarse,
blocky structure; firm; few roots; 15 percent rounded
gravel; thin, patchy, reddish-brown (5YR 4/4) clay
films; some clayey lenses; strongly acid; gradual,
irregular boundary.

0-44 to 68 inches +, mixed red (2.5YR 4/6) and strong-
brown (7.5YR 5/6) very gravelly sandy clay loam ;
massive; firm; 75 percent rounded gravel and cob-
blestones up to 10 inches in diameter; strongly acid.

The A horizon is mainly gravelly loam but ranges to grav-
elly fine sand loam. The Bt horizon ranges from sandy
clay loam to clay loam, and from red to yellowish red. Coarse
fragments make up 5 to 20 percent of the solum. Total thick-
ness of the alluvial deposits range from 6 to 20 feet or
more. Reaction ranges from strongly acId to medium acid ;
however, areas near the limestone quarries have received
varying amounts of dust carried by the prevailing westerly
winds and are less acid.

The Braddock soils are slightly coarser textured in the B
horizon than the defined range for the series, but this dif-
ference does not significantly alter their use or behavior.

Braddock soils contain Jess clay and more sand than the
adjoining Hagerstown, Frederick, or Benevola soils.

Braddock gravelly loam, 2 to 6 percent slopes (BrB).-
'This soil has the profile described as representative for
the series. It is on broad flats and hilltops. Included in
mapping were a few areas of severely eroded spots and
some small, very gravelly areas. Also included were small
areas of Hagerstown and Benevola soils.

This soil is suited to corn and alfalfa. Only a very
limited acreage is used for orchards. A few of the more
gravelly areas are droughty. Contour farming, sodded
waterways, and use of a suitable cropping system help to
control losses of soil and water. Capability unit IIe-4.

Braddock gravelly loam, 6 to 12 percent slopes (BrC).-
This soil is on rolling terraces and terrace breaks. In-
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alternate strips helps to reduce runoff and erosion. Capa-
bility unit V le-2.

Chilhowie Series

The Chilhowie series consists of moderately deep, fine-
textured soils that formed in material weathered from
high-purity limestone. Slopes are short and irregular.

In a representative profile the surface layer is dark-
brown, plastic and sticky silty clay about 6 mches thick.
It contains small angular limestone fragments. The sub-
soil is very sticky and very plastic and extends to a depth
of 16 inches. It swells when wet and shrinks when dry.
The upper 4 inches is brown clay, and the lower 6 inches
is yellowish-brown channery clay. The substratum is
brown and yellowish-brown, sticky and plastic channery
clay about 7 inches thick. Below this is limestone bedrock.

Permeability is slow or moderately slow, and available
moisture capacity is low or moderate. N atural fertility
is high.

Chilhowie soils are difficult to till and are droughty.
Many areas are very rocky. They are used mainly for

pasture.
Representative profile of Chilhowie silty clay, 2 to 6

percent slopes, in a pasture one-third mile west of Middle-
way near State Route 1/8 :

AP-O to 6 inches, dark-brown (7.5YR 3/2) silty clay; mod-
erate, medium and fine, blocky structure; firm; plas-
tic and sticky; 10 percent limestone fragments up
to 3 inches in diameter; common to many fine roots ;
neutral; clear, smooth boundary.

B2t-6 to 10 inches, brown (7.5YR 4/4) clay; strong, fine,
blocky structure; firm; very plastic and very sticky;
common fine roots; thick continuous clay films; 15
percent limestone fragments; neutral; clear, wavy
boundary.

B3t-10 to 16 inches, yellowish-brown (10YR 5/6) channery
clay, brown (7.5YR 5/4) ped faces; moderate, me-
dium and fine, blocky structure; firm; very plastic
and very sticky; few fine roots; thick continuous
clay films; 20 percent limestone fragments; few lime
nodules; mildly alkaline; clear, wavy boundary.

C-16 to 23 inches, brown (7.5YR 5/4) and yellowish-brown
(10YR 5/6) channery clay; massive, parting to
weak, medium, subangular blocky structure; firm;
plastic and sticky; 30 percent limestone fragments ;
many yellow (10YR 7/6) lime modules which de-
crease with depth; few roots; mildly alkaline ;
abrupt, irregular boundary.

R-23 inches +, hard blue limestone.
The B horizon is silty clay, clay, or channery analogs and

ranges from dark brown to brown and yellowish brown. Depth
to bedrock ranges from 20 to 36 inches. Natural reaction
ranges from slightly acid to mildly alkaline.

Chilhowie soils have a slightly thinner, dark-colored sur-
face horizon than the defined range for the series, but this
difference does not significantly alter their use or behavior.

Chilhowie soils are associated with the redder Opequon
soils in a mixed pattern. They are also associated with the
deeper, redder Hagerstown and Frederick soils, the shaly
Berks and Weikert soils, and the wetter Blairton soils. The
Chilhowie soils are not so deep as the Monongahela soils
that have afragipan.

Chilhowiesiltyclay, 2 to 6 percent slopes (CdB).- This
soil has the profile described as representative for the
series. It is in fairly large undulating areas. Included in
mappIng were small, severely eroded soils and some very
rocky spots. Also included were small areas of Opequon,
Hagerstown, and Frederick soils.

cluded in mapping were small, severely eroded spots and
a fe,v very gravelly areas. Also included were small areas
of Benevola soils.

This soil is suited to corn and alfalfa. A few areas con-
tain enough gravel to interfere with tillage. Diversion
ditches are needed in places that receive runoff from
higher lying areas. Strip cropping, using sodded water-
ways, and returning crop and animal residue to the soil
help control losses of soil and water. Capability unit
III e-4 .

Braddock gravelly loam, 6 to 12 percent slopes, se-
verely eroded (BrC3).-This soil is on rolling terraces and
terrace breaks. It has a profile similar to that described as
representative for the series, but most of the originwl sur-
face layer has been removed by erosion leaving a redder
and more gravelly surface layer. This soil is slightly more
droughty than most other soils in this series.

Included in mapping were small, moderately eroded
areas, some moderately steep areas, and a few areas that
have small, shallow gullies.

Most of this soil is in crops or pasture. It is well suited
to long-term hay. These soils are suited to all locally
grown crops. Lack of moisture limits use for orchards.
Strip cropping, diversion terraces, and sodded waterways
help control losses of soil and water. Capability unit
IVe-3.

Braddock gravelly loam, 12 to 25 percent slopes
(BrD).-This soil is steeper than the one for which a profile
is described as representative for the series. Most areas
are along intermittent drainageways or on breaks above
the river flood plains. Included in mapping were small
severely eroded spots, some very gravelly areas, and a
few limestone outcrops.

This soil is suited to corn, and is well suited to long-
term hay. Where practical, diversion terraces are used
to control runoff from higher lying areas. Good manage-
ment helps to control runoff and erosion. Capability unit
IVe-3.

Braddock gravelly loam, 12 to 25 percent slopes, se-
verly eroded (BrD3).-This soil has a profile similar to that
described as representative for the series, but most of the
original surface layer has been removed by erosion. This
soil is not as deep, and is more droughty, and the surface
layer is redder and contains more and larger gravel than
the soil described as representative for the series. Most
areas are on short slopes along intermittent drainageways
or on breaks above the river flood plains.

Included with this soil in mapping were moderately
eroded spots, some outcropping limestone ledges, and a
few areas that have shallow gullies.

This soil is suited to pasture. Most areas have been
cultivated, but are now in pasture. Because of the moder-
ately steep slopes, rapid runoff, and the hazard of erosion,
this soil is not suited to crops. Capability unit VIe-2.

Braddock gravelly loam, 25 to 35 percent slopes
(BrE).-This soil is on breaks above the river flood plains.
Some areas have a few limestone outcrops and have
larger cobblestones than the profile described as repre-
sentative for the series. Included in mapping were small,
moderately steep and very steep areas. Also included were
small, severely eroded spots.

Nearly all of this soil is in pasture or in trees. Blue-
grass or tall-grass pasture is suited to this soil. Careful
management is needed to control erosion. Reseeding in
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original topsoil. The remaining surface layer is more
plastic and more clayey than that described as repre-
sentative for the Chilhowie series. Also, these soils are
shallower to bedrock. Chilhowie and Opequon soils are
similar, and rock outcrops and erosion cause similar con-
cerns in use and management. Areas are made up of
either Chilhowie or Opequon soils or both of these soils.
Limestone ledges and limestone fragments are on the sur-
face in about one.fourth of the areas. These soils are in
small areas along the brow of the hills and on the points
of the low ridges. Included in mapping were a few ex-
tremely rocky ar(3as and spots that have shallow gullies.
Also included were a few areas of gently sloping and
moderately steep soils.

Most of the acreage of this unit is in pasture or is
reverting to wooded areas of red cedar. These soils are not
suited to pasture, however, because of droughtiness, shal-
lowness, rockiness, and runoff. Capability unit VIIs-1.

Chilhowie and Opequon very rocky clays, 12 to 25
percent slopes, severely eroded (CID3).-These soils are
shallower than the soils described as representative for
their respective series because most of the original sur-
face layer has been removed by erosion. The remaining
surface layer is very plastic and very sticky. The Chil-
ho,vie and Opequon soils in this unit are similar, and
rock outcrops and erosion cause similar concerns in use
and management. Areas are made up of either Chilhowie
or Opequon soils or of both these soils. Limestone ledges
and fragments of limestone are on the surface in about
one-fourth of the areas. These soils are on moderately
steep side slopes adjacent to drainageways and around
the points of low ridges. Included in mapping were small
extremely rocky and steep areas. Also included were a
few shallow gullies. Small, loose limestone is scattered
over many areas.

Most of the acreage of this unit is in crops or pasture.
Many areas are reverting naturally to red cedar. Because
of droughtiness and difficulties of proper pasture manage-
ment, this soil is better suited to trees than to other uses.
Capability unit VIIs-1.

Clifton Series

The Clifton series consists of deep, well-drained soils.
These soils formed in material weathered from green-
stone or meta basalt near the crest of Blue Ridge.

In a representative profile the ploW layer is dark-brown
silt loam about 9 inches thick. The subsoil extends to a
depth of 35 inches. The upper 3 inches is brown light
silty clay loam; the middle 13 inches is reddish-brown,
yellowish-red, and brown silty clay; the lower 10 inches
is r,eddish-brown and brown, gravelly silty clay loam. The
substratum is yellowish-brown and yellowish-red silty
clay loam and silt loam. Below this is greenstone schist
bedrock.

Clifton soils are stony and difficult to work. Permeabil-
ity is m~od~rate. Available moisture capacity is high.

These soils are suited to pasture, but most areas are
wooded or are becoming wooded. These soils are well
suited to trees.

Representative profile of Clifton very stony silt loam,
6 to 20 percent slopes, on Blue Ridge, one-half mile north
ofcthe southern corner of the county near State Route 35.
(Profile examined between the stones) :

Most of this soil is used for pasture, but some areas are
in crops. This soil is suited to most locally grown crops,
but is not suited to orchards. Shallowness and high clay
content, however, make this soil droughty and difficult to
work. A suitable cropping system, contour strip cropping,
and sodded waterways help to prevent excessive losses of
soil and water. Long-term hay and tall-grass pasture
afford adequate pro,tection. Capability unit IIIe-30.

Chilhowie silty clay, 6 to 12 percent slopes (CdC).-
This soil has a profile similar to that described as repre-
sentative for the series, but it has more shallow areas, a
slightly higher content of loose stones, and a few rock
outcrops. Included in mapping were small severely
eroded areas and moderately steep spots. Also included
were a few areas of J;"'rederick and Hagerstown soils.

Most areas are in pasture, but this soil is suited to all
commonly grown crops except orchard fruits. Depth,
droughtiness, and texture limit this soil for most uses.
Cultivating across the slope, returning crop and animal
residue to the soil, using a suitable cropping system, and
maintaining drainageways in sod help to prevent exces-
sive losses of soil and water. Tall-grass pastures afford
adequate protection. Capability unit IVe-30.

Chilhowie clay, 6 to 12 percent slopes, severely eroded
(CeC3).-Most of the original surface layer of this soil has
been removed by erosion. The remaining surface layer is
shallower and more sticky than that of the soil described
as representative for the series. Also, areas of this soil
are yellower and often include more small, angular lime-
stone fragments throughout the soil. Included in map-
ping were a few rock outcrops and some areas of moder-
ately steep soils. Also included were a few small, shallow
gullies.

Most of this soil has been used for crops in the past,
but it is better suited to pasture or trees. Tree growth is
fair, Reseeding in alternate strips and maintaining drain-
ageways in sod help to prevent excessive erosion. Tall-
grass pasture affords adequate protection. Capability unit
VIe-1.

Chilhowie and Opequon very rocky silty clays, 2 to
12 percent slopes (ChC).- The Chilhowie soils in this map-
ping unit have a profile similar to that described as
representative for the Chilhowie series. The Opequon soils
have the profile described as representative for the
Opequon series. Chilhowie and Opequon soils are similar,
and their outcrops cause similar use and management con-
cerns. Areas are made up of either Chilhowie or Opequon
soils or both of these soils. Limestone ledges and fragments
of limestone are on about one-tenth to one-fourth of the
surface. These soils are in fairly large undulating areas.
Included in mapping were a few areas of nearly level soils,
areas of moderately steep soils, and a few small areas where
the soil is not rocky.

Nearly all of the acreage of this unit is in permanent
pasture, is wooded, or is reverting to wooded areas made
up primarily of volunteer stands of rod cedar. These soils
are suitable for bluegrass and white-clover pastures, but
droughtiness limits use. Except for the more rocky areas,
machi~ery can be. used for mowingc'and fertilizing.
MulchI.ng and see.d!lig" ar.e needed on small spots subj"ect
to erosIon. CapabilIty umt VIs-1.

Chilhowie and Opequon very rocky {:lays, 6 to 12 per-
cent sJopes, severely eroded (CIC3).-These soils are
strongly sloping and erosion has removed most of the
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Ap-O to 9 inches, dark-brown (7.5YR 4/2) silt loam; mod-
erate, medium and coarse, granular structure; very
friable; 15 percent coarse fragments up to 2 inches
in diameter that have many, fine, ¥4-inch green-
stone chips; common fine roots; medium acid; clear,
smooth boundary.

Bl-9 to 12 inches, brown (7.5YR 4/4) light silty clay loam ;
weak to moderate, fine, sub angular blocky structure ;
friable; 15 percent coarse fragments less than 2
inches in diameter; few fine roots; slightly acid ;
clear, wavy boundary.

B2t-12 to 25 inches, reddish-brown (5YR 4/4) to yellowish-
red (5YR 4/6) and brown (7.5YR 4/4) silty clay;
moderate, coarse and fine, subangular blocky struc-
ture; friable to firm; feels smooth and somewhat
greasy; 10 percent fine greenstone chips and a few
coarse quartzite grains; medium patchy clay films ;
common, fine, black concretions 1 to 2 millimeters in
diameter; few fine roots; strongly acid; clear,
wavy boundary.

B3-25 to 35 inches, variegated reddish-brown (5YR 4/4)
and brown (7.5YR 4/2) gravelly silty clay loam ;
moderate, coarse, subangular bocky structure that
parts to weak, fine, sub angular blocky structure ;
friable; feels greasy; 20 to 25 percent fine green
and black schist fragments l/;J inch thick; few fine
roots; strongly acid; gradual, wavy boundary.

Cl-35 to 53 inches, variegated yellowish-red (5YR 4/8)
and yellowish-brown (10YR 5/4) silty clay loam ;
massive; friable to firm; feels greasy; 5 to 10 per-
cent fine schist chips becoming fewer with depth;
strongly acid; gradual, wa vy boundary.

C2-53 to 63 inches, yellowish-brown (10YR 5/8) silt loam ;
few yellowish-red (5YR 4/8) spots; friable to firm ;
few black concretions; massive; strongly acid.

R-63 inches +, olive (5Y 4/3) and dark olive-gray (5Y
3/2) greens tone schist.

The B horizon is commonly silty clay but ranges to silty
clay loam. It ranges from dark brown to yellowish red.
Stones, gravel, schist, greenstone chips, and coarse quartz
grains range from 5 to 25 percent throughout the soil. Depth
to bedrock ranges from 40 to 80 inches. Reaction in un-
disturbed soils ranges from strongly acid to medium acid.

Clifton soils have a slightly lighter colored surface layer
than the defined range for the series, but this difference does
not significantly alter their usefulness or behavior.

Clifton soils are associated with the coarser textured
Dekalb and Edgemont soils that are underlain by sandstone
and quartzite. Clifton soils are on uplands above the col-
luvial foot slopes occupied by the coarser textured Laidig
soils.

Clifton very stony silt loam, 6 to 20 percent slopes
(CmD).-This is the only Clifton roil mapped in the county.
Included in mapping were small areas that are not stony
and some very stony Laidig and Edgemont soils. Also
included were a fe,v gently sloping areas.

This soil is in isolated areas. The few areas that have
been cleared are idle or are becoming wooded. This soil
is suited to pasture, and the open areas can be mowed and
managed. Trees grow very well, and they help in the
control of erosion. Capability unit VIs-2.

Dekalb Series

The Dekalb series consists of moderately deep, well-
drained, channery soils on a low ridge that parallels Blue
Ridge. These sloping to steep soils formed on uplands in
material weathered from sandstone that contained some
interbedded shale.

In a representative profile the surface layer is thin,
very dark gray channery fine sandy loam. The subsurface
layer is pale-brown channery fine sandy loam about 7
inches thick. The subsoil extends to a depth of 28 inches

and is mainly yellowish-brown channery fine sandy loam.
The substratum is yellowish-brown or brown very chan-
nery sandy loam about 11 inches thick. Below this is
sandstone.

Dekalb soils are droughty. N atural fertility is low.
Permeability is moderately rapid, and available moisture
capacity is moderate.

These soils are suited to corn and other crops, but most
areas are wooded. Tree growth ranges from good to poor,
depending on the amount and direction of slope. Some
areas of these soils are used as sites for summer homes.

Representative profile of Dekalb channery fine sandy
loam, 35 to 55 percent slopes in a wooded area, south on
State Route 9/5 and one-half mile west at MoUlltain
Mission :

01-1 inch to 1;2 inch, loose hardwood leaves.
02-72 inch to 0, black mull mixed with mineral material.
Al-0 to 2 inches, very dark gray (10YR 3/1) channery fine

sandy loam; weak, fine, granular structure; loose;
20 percent sandstone fragments less than 6 inches
long; many roots; extremely acid; abrupt, irregular
boundary.

A2-2 to 9 inches, pale-brown (10YR 6/3) channery fine
sandy loam; weak, fine, granular and subangular
blocky structure; very friable; 20 percent sand-
stone fragments less than 6 inches long; many roots ;
very strongly acid; clear, wavy boundar:y.

Bl-9 to 14 inches, brown (10YR 5/3) to yellowish-brown
(10YR 5/4) channery fine sandy loam; weak, fine
and medium, subangular blocky structure; friable ;
25 percent sandstone fragments less than 6 inches
long; many roots; very strongly acid; clear, wavy
boundary.

B2-14 to 23 inches, yellowish-brown (10YR 5/4) channery
fine sandy loam (slightly finer than B1) ; weak, me-
dium and fine, subangular blocky structure: firm ;
35 percent sandstone fragments less than 4 inches
long; common roots; strongly acid; gradual, wavy
boundary.

B3-23 to 28 inches, yellowish-brown (10YR 5/4) channery
fine sandy loam; very weak, fine subangular blocky
structure; firm in places; 40 percent sandstone frag-
ments less than 6 inches long; few roots; strongly
acid; gradual, wavy boundary.

C-28 to 39 inches, brown (10YR 5/3) to yellowish-brown
(10YR 5/4) very channery sandy loam; massive or
single grain; firm in places; very friable when
broken out; 60 to 70 percent sandstone fragments
less than 4 inches long; strongly acid; abrupt, wavy
boundary.

R-39 inches +, Antietam sandstone.
The B horizon is mainly channery fine sandy loam, but

ranges from loam to sandy loam. Color in this horizon ranges
from light yellowish brown to dark yellowish brown. Coarse
fragments are on 5 to 20 percent of the surface, and they
make up more than 35 percent of the B horizon and more
than 50 percent of the substratum. Depth to bedrock ranges
from 24 to 40 inches. Reaction ranges from extremely acid
to strongly acid.

Dekalb soils are near deeper Edgemont soils that have a
slightly finer textured subsoil. They are also near the shaly
Berks and Weikert soils and the deeper Laidig soils that
formed in colluvium. Dekalb soils have a coarser texture
than Clifton soils.

Dekalb channery fine sandy loam, 6 to 12 percent
slopes (DcC).-This soil is on the crests of ridges. Included
in places in mapping were extremely channery soils and
stony soils and a few areas of gently sloping soils. Also
included were small areas of Laidig and Berks- Weikert
soils.

Nearly all of this soil is wooded. It is suited, however,
to corn and other cultivated crops. Low fertility and
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droughtiness somewhat limit the choice of crops. Sodded
waterways, contour strip cropping, and diversion terraces
help to prevent excessive losses of soil and water. Trees
grow fairly well, and they help in the control of erosion.
Capability unit IIIe-12.

Dekalb channery fine sandy loam, 12 to 25 percent
slopes (DcD).-This soil is near the cr~ts of ridges. In-
cluded in mapping were small extremely channery soils
and stony areas.

Nearly all of this soil is either wooded or is becoming
wooded. This soil is suited to crops, but its use is limited
by droughtiness and low fertility. Growth of trees is good
to poor, depending on aspect of the slope, but their pres-
ence provides adequate control of erosion. Capability unit
IVe-5.

Dekalb channery fine sandy loam, 25 to 35 percent
slopes (DcE).-This steep soil is on hillsides. Included in
places in mapping were extremely stony areas. Also in-
cluded were areas of I.Jaidig soils and a few ledges of
sandstone.

This soil is wooded except for small areas around sum-
mer homes. It is suited to pasture, but such use is limited
by droughtiness and low fertility. It is also suited to
trees. This suitability is discussed in the section "Use of
Soils as Woodland." Capability unit VIe-4.

Dekalb channery fine sandy loam, 35 to 55 percent
slopes (DcF).-This very steep soil has the profile described
as representative for the series. Included in mapping
were some sandstone ledges and very stony areas.

All of this soil is wooded. It is not suited to crops or
pasture because of slope, droughtiness, and low fertility.
Capability unit VIIe-2.

platy structure; friable; many roots; strongly acid ;
clear, wavy boundary.

Bl-8 to 12 inches, yellowish-brown (10YR 5/6) silt loam ;
weak, fine and medium, sub angular blocky structure ;
friable; common roots; strongly acid; clear, wavy
boundary.

B21t-12 to 20 inches, strong-brown (7.5YR 5/6) light silty
clay loam; moderate, medium, subangular blocky
structure; friable to firm; few, fine, yellowish-brown
siltstone fragments; thin continuous clay films ;
strongly acid; gradual, wavy boundary.

B22t-20 to 30 inches, strong.brown (7.5YR 5/6) silty I:Jlay
loam; common streaks and faces of yell'owish red
(5YR 4/6) ; moderate to strong, medium, subanguIJar
blocky structure; firm; slightly sticky; medium, oon-
tinuous, brown (7.5YR 5/4) clay films; 10 percent fine
yellowish"brown siltJStone fragments; few manganese
concretions and black films; medium acid; gradual,
wavy boundary.

B3t-30 to 41 inches, strong brown (7.5YR 5/6) and yellowish-
red (5YR 4/6) shaly silty clay loam; weak, medium,
subangular blocky structure; firm; medium patchy
clay films; 20 percent soft siltstone fragments; me-
dium acid; gradual, wavy boundary.

C-41 to 52 inches +, strong-brown (7.5YR 5/6) and yellowish-
red (5YR 4/6) shaly silty clay loam; very weak, fine
and medium, subangular blocky structure; 35 percent
soft siltstone fragments; thin very patchy clay films ;
few manganese concretions 'and black film's; medium
acid.

The B horizon is yellowish-red to yellowish-brown silt loam
or silty clay loam. The B2t horizon ranges from 18 to 32
inches in thickness. Depth to bedrocl{ ranges from 4 to 7
feet. Reaction is slightly acid to strongly acid throughout
the profile.

Duffield soils are associated with Benevola, Frankstown,
Frederick, and Hagerstown soils. They have a thicker sub-
soil than Frankstown soils and contain less shale fragments.
Their subsoil is coarser textured and not so red as that of
Benevola, Frederick, and Hagerstown soils.

Duffield silt loam, 2 to 6 percent slopes (DgB).-This
soil has the profile described as representative for the
series. It is in large areas and has smooth, gentle slopes.
Included in mapping were small, shaly, gravelly, and
severely eroded spots. .Also included were a few small
areas where the soil is mottled in the lower part of the
subsoil and areas on which are scattered a few white
quartz and sandstone fragments. Small areas of Hagers-
town and Frederick soils were also included.

Most of this soil has been cultivated for many years.
It is well suited to all locally grown crops. It is well
suited to orchards, but frost pockets are a hazard in some
areas. .A suitable cropping system, contour strip cropping,
minimum tillage, and sodded waterways help to prevent
excessive losses of soil and water. Capability unit lIe-l.

Duffield silt loam, 6 to 12 percent slopes (DgC).-This
soil has a profile similar to that described as representa-
tive for the series, but it is strongly sloping and contains
a few more shale chips. Slopes are short and fairly uni-
form. This soil commonly is between upland divides and
local drainageways. Included in mapping were areas on
which are scattered a few white quartz and sandstone
fragments. .Also included were small areas of Hagers-
town, ~.'rederick, Frankstown, and Huntington, local al-
luvium soils.

Most of the acreage of this soil is in crops or orchards.
This soil is well suited to all locally grown crops and to
orchards. .A suitable cropping system, sodded waterways,
minimum tillage, and return of crop and animal residues
to the soil help to J?revent excessive losses of soil and
water. CapabilIty UnIt IIle-l.

Duffield Series

The Duffield series consists of deep, well-drained soils.
They formed in material weathered mainly from lime-
stone that contained some silty shale. These soils are in a
long area in the central part of the county. Slopes are
smooth and contain a few limestone outcrops.

In a representative profile the surface layer is very
dark grayish-brown silt loam about 2 inches thick. The
subsurface layer is light yellowish-brown silt loam about
6 inches thick. The subsoil is 33 inches thick. The upper
4 inches is yellowish-brown silt loam, the middle 18 inches
is strong-brown silty clay loam, and the lower 11 inches
is strong-brown and yellowish-red shaly silty clay loam.
The substratum is strong-brown and yellowish-red shaly
silty clay loam about 11 inches thick.

Duffield soils are easily worked and fertile. Perme-
ability is moderate. Available moisture capacity is high.

These soils are used mainly for crops and orchards and
are well suited to those uses. Dairy farming and commer-
cial production of corn and alfalfa are common on these
soils. Several areas are irrigated.

Representative profile of Duffield silt loam, 2 to 6 per-
cent slopes, in a wooded area 1l/4 miles west of Meyers-
town near State Route 21 :

01-1 inch to 1!2 inch, hardwood leaf litter.
02-1!2 inch to 0, black, partly decomposed leaf mull.
Al-0 to 2 inches, very dark grayish-brown (10YR 3/2) silt

loam; weak, fine, granular structure; loose; strongly
acid; abrupt, wavy boundary.

A2-2 to 8 inches, light yellowish-brown (10YR 6/4) silt
loam; weak, fine, granular and very weak, thin,
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Duffield silt loam, 6 to 12 percent slopes, severely
eroded (DgC3).-About three-fourths of the original sur-
face layer of this soil has been removed by erosion. This
soil is not so deep to bedrock as the soil described as repre-
sentative for the series. Slopes are short and fairly uni-
form. Included in mapping were some moderately eroded
spots, shaly areas, limestone outcrops, and a few areas of
Hagerstown, Frankstown, and Huntington, local allu-
vium soils.

Most of this soil is in crops, but a small part is in pas-
ture. It is suited to all crops, pasture, and orchards. Slope
and erosion limit use. A suitable cropping system, sodded
waterways, minimum tillage, and return of crop and ani-
mal residue to the soil help to prevent further erosion.
Capability unit IVe-l.

Duffield silt loam, 12 to 25 percent slopes, severely
eroded (DgD3).-This moderately steep soil is on short nar-
row breaks along drainageways. Most of the original sur-
face layer has been removed by erosion. This soil is not
so deep to bedrock as the soil described as representative
for the series. Included in mapping were some moder-
ately eroded areas, some shaly areas, and some limestone
outcrops.

This soil is better suited to tall-grass or bluegrass pas-
ture than to cultivated crops. Tall-grass pasture com-
monly grows well and affords adequate protection from
erosion. Reseeding in alternate strips and leaving drain-
ageways in sod help to reduce runoff and erosion where
renovation is needed. Capability unit VIe-l.

B21t-9 to 16 inches, yellowish-brown (10YR 5/4) very
stony sandy clay loam; weak, fine and medium, sub-
angular blocky structure; friable; 20 percent sand-
stone and quartzite fragments up to 18 inches in
diameter; common roots; thin patchy clay films;
very strongly acid; clear, wavy boundary.

B22t-16 to 25 inches, yellowish-brown (10YR 5/6) very
stony sandy clay loam; moderate, medium and fine
subangular blocky structure; friable but firmer than
B21t horizon; 20 percent sandstone and quartzite
fragments up to 18 inches in diameter; common
roots; thin patchy clay films and clay flows in root
holes; very strongly acid; clear, wavy boundary.

B3-25 to 29 inches, yellowish-brown (10YR 5/6) and pockets
of yellowish brown (10YR 5/4) very stony sandy
loam; weak, medium, subangular blocky structure;
firm; 35 percent sandstone and quartzite fragments
up to 15 inches in diameter; few roots; very strongly
acid; clear, wavy boundary.

0-29 to 50 inches +, grayish-brown (10YR 5/2) and yellowish-
brown (10YR 5/6) very stony sandy loam; massive ;
firm; 60 percent sandstone and quartzite fragments
up to 15 inches in diameter; very strongly acid.

The B horizon is mainly sandy clay loam but ranges to
sandy loam in the B22 and B3 horizons. Content of coarse
fragments throughout the solum ranges from less than 15
percent to 35 percent. Depth to bedrock ranges from 42 to
60 inches. Reaction of soils in undisturbed areas ranges
from strongly acid to very strongly acid.

Edgemont soils are associated with shaly, moderately deep
Berks soils; shaly, shallow Weikert soils; finer textured
Laidig soils; and moderately deep Dekalb soils. Edgemont
soils are deeper to bedrock and have a finer textured subsoil
than Dekalb soils. They formed in residuum weathered from
sandstone, quartzite, and siltstone, but the Laidig soils
formed in colluvium from similar material. Edgemont soils
contain more sand than Clifton soils.

Edgemont very stony loam, 6 to 25 percent slopes
(EdD).-This soil (fig. 6) has the profile described as rep-
resentative for the series. It is on mountain crests,
benches, and tops of short spurs along the mountain. In-
cluded in mapping were extremely stony spots and small
areas of Steep rock land. Also included were shallow
sandy soils near breaks to steeper slopes.

Almost all of this soil is wooded. This soil is not suited
to crops or pasture because of moderately low fertility,
droughtiness, and stoniness. It is better suited to trees.
In many places this soil is used as a site for summer
homes. Capability unit VIIs-2.

Edgemont very stony loam, 25 to 50 percent slopes
(EdF).-This soil has a profile similar to that described as
representative for the series, except it contains more large
stones. Included in mapping were small extremely stony
areas and a few escarpments. Also included were mod-
erately steep Edgemont and Laidig soils.

Except for the few areas around summer homes, all of
this soil is wooded. Steepness of slope, moderately low
fertility, and stoniness severely limit the use of this soil
for crops and pasture. It is better suited to trees. Capa-
bility unit VIIs-2.

Edgemont Series

The Edgemont series consists of deep, well-drained,
very stony soils on side slopes of the Blue Ridge. These
soils formed in material weathered from sandstone,
quartzite, and siltstone.

In a representative profile, the surface layer is black
very stony loam about 2 inches thick. The subsurface
layer is brown very stony loam about 7 inches thick. The
subsoil is yellowish brown. The upper 16 inches is very
stony sandy clay loam, and the lower 4 inches is very
stony sandy loam. The substratum is grayish-brown and
yellowish-brown very stony sandy loam to a depth of
50 inches.

Permeability is moderate. Available moisture capacity
is moderate to high, and natural fertility is moderately
low.

These soils are not suited to cultivated crops or pasture
because of stones and slopes. Most of these soils are
wooded, and trees grow faIrly well. Summer homes are
scattered throughout areas of these soils.

Representative profile of Edgemont very stony loam,
6 to 25 percent slopes, in a wooded area above State Route
9 south at overlook ou Blue Ridge near Keyes Gap :

01-1% inches to 1/2 inch, loose oak leaves.
02-% inch to 0, black decomposed leaf mull and mineral

material.
A1-O to 2 inches, black (10YR 2/1) very stony loam; weak,

fine, granular structure; loose; 15 percent stones
up to 2 feet in diameter; many fine roots; strongly
acid; abrupt, irregular boundary.

A2-2 to 9 inches, brown (10YR 5/3) very stony loam;
weak, fine and medium, subangular blocky and very
weak, thin, platy structure; very friable; 20 per-
cent stones; many roots; strongly acid; clear, wavy
boundary.

Frankstown Series

The Frankstown series consists of deep, well-drained
soils. These soils formed in material weathered from silty
limestone and interbedded limy shales. They are in a
band extending northeast from the Virginia state line
south of Rippon through the center of the county to the
Potomac River. This area is characterized by low,
rounded, parallel ridges.
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Figure 6.-Area of Edgemont very stony loam, 6 to 25 percent slopes.

In a representative profile the surface layer is a dark
grayish-brown shaly silt loam about 5 inches thick. The
subsurface layer is yellowish-brown shaly silt loam about
7 inches thick. The subsoil extends to a depth of 29
inches. 'l'he upper 5 inches is yellowish-bro,vn shaly silt
loam and the lower 12 inches is a strong-brown shaly
silty clay loam. Below this, to a depth of 60 inches, is
strong-bro~.n and dark-bro,vn shaly silt loam which is
underlain by siliceous limestone.

Frankstown soils are easily worked and are fertile.
Permeability is moderate. Available moisture capacity is

high.
'l'hese soils are suited to and used extensively for crops

and pasture. They are well suited to orchards, and air
drainage generally is good.

Representative profile of Frankstown shaly silt loam,
12 to 25 percent slopes, in a pasture east of Moler cross-
roads 0.7 mile north of Shenandoah J unction :

AP-O to 5 inches, dark grayish.brown (10YR 4/2) shaly silt
loam; weak, fine, granular structure; friable; many
roots; 25 percent shale fragments up to 1 inch long ;
slightly acid; abrupt, smooth boundary.

A2-5 to 12 inches, yellowish-brown (10YR 5/4) shaly light
silt loam; weak, medium, subangular blocky struc-
ture; friable; common fine roots; 30 percent shale

fragments up to 2 inches long; many fine pores;
slightly acid; clear, wavy boundary.

B21t-12 to 17 inches, yellowish-brown (10YR 5/6) shaly
silt loam; moderate, medium, sub angular blocky
structure; firm; few roots; 30 percent shale frag-
ments up to 2 inches long; many fine pores; thin
patchy clay films; medium acid; clear, wavy bound-
ary.

B22t-17 to 26 inches, strong-brown (7.5YR 5/6) shaly silty
clay loam; some yellowish-red (5YR 4/6) spots and
streaks; moderate, medium, subangular blocky struc-
ture; firm, few roots; 30 percent shale fragments up
to 2 inches long; common fine pores; medium con-
tinuous clay films; common black manganese faces;
medium acid; gradual, wavy boundary.

B23t-26 to 29 inches, strong-brown (7.5YR 5/6) shaly silty
clay loam; weak, medium, subangular blocky struc-
ture; firm; few fine roots; 35 percent shale frag-
ments up to 2 inches long; common fine pores; thin
patchy clay films; very strongly acid; gradual, wavy
boundary.

B&C-29 to 60 inches, strong-brown (7.5YR 5/6) and dark-
brown (7.5YR 4/4) shaly silt loam, common streaks
and pockets of yellowish-red (5YR 4/6) silty clay;
massive; firm; 40 percent shale fragments up to 3
inches that increase in quantity with depth; thin
patchy clay films; strongly acid.

R-60 inches, shaly buff-colored siliceous limestone.

The B horizon ranges from shaly si]t loam to shaly silty
clay loam, and from yellowish brown to strong brown. Coarse
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waterways, and returning crop and animal residue to the
soil help control losses of soil and water. Capability unit
IVe-l.

Frankstown shaly silt loam, 12 to 25 percent slopes,
severelyeroded (FbD3).-Most of the original surface layer
of this moderately steep soil has been removed by erosion.
this soil has a profile that is less deep to bedrock than
that described as representative for the series. Most areas
of this soil are near drainageways where runoff from
higher areas concentrates. Included in mapping were
small, moderately eroded areas and very rocky and very
shaly spots.

Most of this soil has been in crops, but is now used
mainly as pasture. Shaly and shallower areas are
droughty in places. Moderately steep slopes and the haz-
ard of further erosion limit use of these soils for crops.
'l'his soil is suited to pasture. Reseeding tall-grass pas-
tures in alternate strips helps control excessive runoff.
Capability unit Vle-l.

Frankstown shaly silt loam, 25 to 35 percent slopes,
severelyeroded (FbE3).-This soil is in narrow bands along
the sides of steep ridges. Most of the original surface
layer has been removed by erosion. This soil has a profile
that is shallower than that described as representative
for the series. Included in mapping were some moder-
ately eroded areas and some limestone outcrops.

Most of this soil is in pasture but it is better suited to
trees. Some areas are droughty. This soil generally is
managed with the nearby, less sloping soils. Good pasture
management is needed. Capability unit VII&-l.

Frankstown very rocky silt loam, 6 to 12 percent
slopes (FcC)- This soil is in narrow bands on hillsides be-
tween areas of gently sloping soils and narrow drainage-
ways. This strongly sloprng soil has a profile similar to
the profile described as representative for the series, but
limestone outcrops cover up to 25 percent of the surface,
and depth to bedrock is more irregular. Included in map-
ping were gently sloping areas, very rocky Frankstown
soils, and rocky and extremely rocky areas. Also included
were severely eroded areas and areas that are shallower
to bedrock.

Some of this soil is in woodland but most is in pasture.
Machinery can be used on all but the most rocky areas.
'rall-grass pasture protects this soil from erosion. I.Jime-
stone ledges influence the direction of tillage. Capability
unit VIs-l.

Frankstown very rocky silt loam, 12 to 25 percent
slopes (FcD).-This soil is in narrow bands on the sides of
ridges. It has a profile that is similar to that described
as representative for the series, but limestone outcrops
cover up to 25 percent of the surface, and depth to bed-
rock is more irregular. Included in mapping were rocky
and extremely rocky spots.

Most areas are in permanent bluegrass pasture, but
careful management is needed to control excessive losses
of soil and water. The rockiest areas remain wooded. This
soil is suited to pasture or trees. Machinery can be used
on all but the most rocky areas. Tall-grass pasture ade-
quately protects this soil from erosion. Limestone ledges
influence the direction of tillage. Capability unit VIs-l.

Frankstown very rocky silt loam, 12 to 25 percent
slopes, severely eroded (FcD3).-Most areas of this soil
are on breaks along drainageways. The original surface
layer has been removed by erosion in most areas. Com-

fragments range from 10 to 40 percent in the B horizon.
'l'he B2t horizon ranges from 8 to 18 inches in thickness.
Depth to bedrock is from 4 to 7 feet. Natural reaction ranges
from very strongly acid to medium acid.

Franksto\\.n soils have more shale fragments and a thinner
subsoil than Duffield soils, and tlley have a less red, thin-
ner subsoil than Benevola, E'rederick, and Hagerstown soils.

Frankstown shaly silt loam, 2 to 6 percent slopes
{FbB).-This gently sloping soil is in fairly large areas on
slopes and in narrow strips along the crest of rIdges. This
soil has a profile similar to that described as representa-
tive for the series, except that it contains less coarse frag-
ments throughout. Included in mapping were small areas
{)f Hagerstown, Frederick, and Duffield soils. Also in-
~luded were a few, small, strongly sloping soils, a few
severely eroded areas, and a few limestone outcrops.

Almost all of this soil is cleared and a considerable
acreage is in orchards. It is well suited to all locally
grown crops. It is well suited to orchards, but frost
pockets are a hazard in places. In a few areas rock out-
~rops influence the direction of tillage. Choosing a suit-
able cropping system and using contour strip cropping,
sodded waterways, and minimum tillag-e help to control
losses of soil and water. Capability unit lIe-l.

Frankstown shaly silt loam, 6 to 12 percent slopes
{FbC).-This soil is on short breaks along intermittent
drainageways and near the crest of low ridges. Included
in mapping were small areas of Duffield soils and a few
limestone outcrops. Also included were small severely
eroded areas and a few gently sloping areas.

This soil is suited to all crops commonly grown in the
county. Drought causes damage during prolonged dry
periods. In places rock outcrops influence the direction
of tillage. Choosing a suitable cropping system and using
contour strip cropping, minimum tillage, sodded water-
ways, and returning crop and animal residue to the soil
help to control losses of soil and water. Capability unit
IIIe-l.

Frankstown shaly silt loam, 6 to 12 percent slopes,
severely eroded (FbC3).-This soil has had most of the
original surface layer removed by erosion. Except that it
is less deep to bedrock, this soil has the profile described
as representative for the series. Included in mapping
were a few moderately eroded areas, some very shaly
areas, some moderately steep areas, and a few limestone
outcrops.

Nearly all of this soil is cleared. It is suited to all
locally grown crops. In some areas rock outcroJ?s influ-
ence the direction of tillage. Prolonged dry I?erIods can
cause crop damage. Choosing a suitable cropprng system,
and using field or contour strip cropping, sodded water-
ways, and diversions help to control runoff. Orchards need
the protection of a permanent, close-growing vegetative
cover. Capability unit IVe-l.

Frankstown shaly silt loam, 12 to 25 percent slopes
(FbD).-This soil has the profile described as representative
for the series. It is in small areas adjacent to drainage-
ways and on the sides of low ridges. Included in mapping
were some strongly sloping soils, a few areas of severely
eroded soils, small areas of Duffield soils, and a few lime-
stone outcrops.

Most areas are in crops or pasture. Prolonged dry pe-
riods can cause crop damage. In some areas rock out-
crops influence the direction of tillage. Choosing a suit-
able cropping system, using strip cropping and sodded
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monly this soil is moderately deep to limestone or shale.
Included in mapping were a few, small, rocky and ex-
tremely rocky spots. Also included were a few steep areas.

Rockiness, moderately steep slopes, and the severe haz-
ard of erosion severely limit use for cultivated crops or
pasture. This soil is well suited to woodland. Capability
unit VIIs-l.

inches of the B horizon ranges to strong brown. Coarse frag-
ments range from less than 10 percent to about 30 percent.
Bedrock is at a depth of from 4 to 10 feet. Reaction is
strongly acid to medium acid.

The argillic horizons of these soils are slightly thinner
than the defined range for the series, but this difference does
not alter their use or behavior.

Frederick soils are associated with browner and less acid
Hagerstown and Benevola soils; with less red, less clayey
Duffield soils; and with Frankstown soils that have a thin-
ner solum and contain more shale. Frederick soils have less
sandy clay than Braddock soils and are deeper than the Chil-
howie and Opequon soils.

Hagerstown Series

The Hagerstown series consists of deep, well-drained
soils in the Great Limestone Valley .Slopes are short and
irregular. These soils formed in materIal derived from
limestone.

In a representative profile the surface layer is dark-
brown silt loam about 7 inches thick. The subsoil extends
to a depth of 62 inches. The upper 36 inches is yellowish-
red silty clay or clay, and is mostly plastic and sticky .
The lo\ver 19 inches is variegated, dark-red, yellowish-
red, and strong-brown silty clay.

Hagerstown soils are easy to work and are fertile. Per-
meability is moderate. Available moisture capacity is
high.

These soils are suited to corn, small grains, alfalfa, and
to orchard fruits. About half of the acreage is very rocky
and suited only to pasture and trees.

Representati\Te profile of Hagerstown silt loam, 2 to 6
percent slopes, south of State Route 51, 13/4 miles west
of Charles Town :

Ap-() to 7 inches, dark-brown (7.5YR 4/2) silt loam; mod-
erate, medium and fine, granular structure; friable ;
many roots; few chert fragments; slightly acid ;
abrupt, smooth boundary.

B21t-7 to 12 inches, yellowish-red (5YR 5/6) silty clay;
moderate, medium and fine, blocky structure; firm,
slightly plastic and slightly sticky; medium patchy
clay films; common roots; some material from Ap
horizon in root channels; slightly acid; clear, wavy
boundary.

B22t-12 to 32 inches, yellowish-red (5YR 4/6) clay; strong,
fine and medium, blocky structure ; firm, plastic,
and sticky; few roots; thick continuous clay films ;
medium acid; gradual, wavy boundary.

B23t-32 to 38 inches, yellowish-red (5YR 4/6) silty clay;
strong-brown (7.5YR 5/6) streaks; moderate to
strong, fine and medium, blocky structure; firm,
plastic and sticky; few roots; medium continuous
clay films; slightly acid; gradual, wavy boundary.

B24t-38 to 43 inches, yellowish-red (5YR 4/6) silty clay;
common, strong-brown (7.5YR 5/6) streaks; mod-
erate, fine and medium, blocky structure; firm ; plas.
tic and slightly sticky; few roots; medium con-
tinuous clay films; slightly acid; gradual, wavy
boundary.

B3-43 to 62 inches, variegated dark-red (2.5YR 3/6), yel.
lowish-red (5YR 4/6) , and strong-brown (7.5YR
5/6) silty clay; weak, medium, platy structure; firm,
plastic and sticky; thin discontinuous clay films ;
some very soft yellowish"brown (10YR 5/6) siltstone ;
slightly acid.

The B horizons are clay and silty clay and range from yel-
lowish red to dark reddish brown ( fig. 7) .Depth to bedrock
ranges from 4 to 10 feet. Natural reaction ranges from me-
dium acid to slightly acid.

Hagerstown soils are associated with the Frederick soils
that are less brown and more acid in the subsoil. They are
redder and finer textured than the adjoining Duffield and

Frederick Series

The I!-..rederick series consists of deep, well-drained soils
in the Great Ljmestone Valley .Slopes are short and ir-
regular. These soils formed in material weathered from
limestone, that contained some quartz grains and angular
chert. Frederick soils in Jefferson County are mapped
only in undifferentiated units with Hagerstown soils.

In a representative profile the surface layer is dark-
brown cherty silt loam about 9 inches thick. The sub-
sUl'face layer is yellowish-brown silt loam about 3 inches
thick. The subsoil extends to a depth of 55 inches. The
upper 7 inches is a strong-brown silty clay loam; the
middle 25 inches is slightly plastic and slightly sticky,
red silty clay; and the lower 11 inches is red cherty clay.

Frederick soils are easy to work, except where they are
eroded or very rocky. Permeability is moderate. Avail-
able moisture capacity and natural fertility are high.

These soils are suited to corn, small grain, alfalfa, and
orchard fruits. Many of the very rocky areas are suited
to pasture.

Representative profile of Frederick cherty silt loam
from an area of Hagerstown and Frederick cherty silt
loams, 2 to 6 percent slopes, 100 yards north of State
Route 51, 31/2 miles west of Charles Town :

Ap-O to 9 inches, dark-brown (10YR 4/3) cherty silt loam ;
weak, fine, subangular blocky and weak, fine, gran-
ular structure; very friable; many roots; 20 percent
chert fragments; slightly acid; abrupt, smooth
boundary.

A2-9 to 12 inches, yellowish-brown (10YR 5/4) silt loam ;
very weak, medium, platy and weak, fine and me-
dium, subangular blocky structure; friable; common
roots; 10 percent chert fragments; slightly acid;
clear, wavy boundary.

B21t-12 to 19 inches, strong-brown (7.5YR 5/6) silty clay
loam, with a few streaks of yellowish red (5YR
5/6) ; moderate, medium, blocky structure; friable
to firm; thin patchy clay films; 10 percent chert
fragments; strongly acid; clear, wavy boundary.

B22t-19 to 33 inches, red (2.5YR 5/6) silty clay; strong,
fine, blocky structure; firm, slightly plastic and
slightly sticky; thick, continuous, strong-brown
(7.5YR 5/6) clay films; 10 percent chert fragments;
few, fine, yellowish-brown (10YR 5/6) siltstone par-
ticles up to 14 inch across; strongly acid; clear, wavy
boundary.

B23t-33 to 44 inches, red (2.5YR 5/8) silty clay; strong, fine
and medium, blocky structure; firm, slightly plastic
and slightly sticky; thick, continuous, strong-brown
(7.5YR 5/6) clay films and a few faces of yellowish
brown (10YR 5/6) ; 10 percent chert fragments; few,
fine, yellowish-;brown (10YR 5/6) silts tones up to
14 inch across; strongly acid; clear, wavy boundary.

B3--44 to 55 inches, red (2.5YR 5/8) cherty clay; few
patches of yellowish-brown (10YR 5/6) ; weak to
moderate, fine and medium, subangular blocky struc.
ture; firm; thin patchy clay films; 20 percent chert
fragments; strongly acid.

The surface layer ranges from cherty silt loam to cherty
silty clay loam. The B horizon is silty clay or clay and
ranges from red to yellowish.red ; ho,wever, the upper few
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Frankstown soils. Hagerstown soils have a coarser, less red
surface layer and a lighter colored subsoil than the limestone-
influenced Benevola soils. They are deeper than the Opequon,
Chilhowie, and Weikert soils. Hagerstown soils are finer
textured than Braddock soils.

Hagerstown silt loam, 2 to 6 percent slopes (HbB).-
This soil has the profile described as representative for
the series. It is commonly in large undulating areas.
Slopes are short and fairly smooth. Included in mapping
were a few strongly sloping areas that surround shallow
depressions and a few areas of limestone outcrops. Also
included were spots that have a few scattered chert frag-
ments on the surface and some nearly level areas.

This soil is suited to all crops commonly grown in the
county. It is well suited to orchards, but frost pockets
are a hazard in places. In some areas a few ledges of
limestone influence the direction of tillage. Strip cropping
and using sodded waterways help to retard runoff and ero-
sion. Capability unit IIe-l.

Hagerstown silt loam, 6 to 12 percent slopes (HbC).-
This soil has a profile similar to the one described as rep-
resentative for the Hagerstown series, but slopes are
short, complex, and are often dissected by numerous in-
termittent drainageways. Included in mapping were
small severely eroded areas and a few areas of moderately
steep soils that surround the drainage ways. Also included
were small, cherty areas; some narrow strips of Hunting-
ton, local alluvium; some Frederick soils; a few areas
near the breaks of the slopes that are not as deep to lime-
stone; and a fe,v areas of limestone outcrops.

This soil is suited to all crops commonly grown in the
county and to orchard fruits. In some areas a few lime-
stone ledges influence the direction of tillage. Air drain-
age is better, and there is less danger from frost than
on the gently sloping soil. A suitable cropping system
using minimum tillage and sodded waterways hel~s to pre-
vent erosion on the strongly sloping soils. CapabIlity unit
IIIe-l.

Hagerstown extremely rocky silt loam, 5 to 25 percent
slopes (HcC).-The profile of this soil is redder and more
sticky than that described as representative for the series,
and depth to bedrock is shallower and more irregular.
Rock outcrops and loose limestone cover from one-fourth
to one-half of the surface (fig. 8). The rocks commonly
are in lines, but some are in irregularly spaced groups.
This soil is scattered throughout the limestone sections
of the county. Included in mapping were small very
rocky areas and some areas in which the outcrops cover
nearly all the surface.

This soil is suited to trees and most areas are main-
tained as farm woodlots. Some of the least rocky areas
are suited to pasture, using native grasses. Limestone out-
crops and boulders make the use of machinery impracti-
cal. Capability unit VIIs-4.

Hagerstown silty clay loam, 6 to 12 percent slopes,
severely eroded (HeC3).-This soil has lost most of the
original surface layer by erosion, and the heavier subsoil
material and the topsoil have been mixed by plowing.
The resulting surface layer is finer textured and redder
than that described as representative for the series. Also,
this soil is shallower to bedrock. Small areas of this soil
are intermingled with the other Hagerstown soils, but
many areas are on the points and the sides of the drain-
ageways. Included in mapping were some gently sloping,Figure 7.-Profile of a Hagerstown silt loam.
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Figure 8.-0utcropping of rocks on Hagerstown extremely rocky silt loam.

limestone influence the direction of tillage. U se of a suit-
able cropping system, strip cropping, and sodded water-
ways helps to reduce runoff. Capability unit IIe-1.

Hagerstown and Frederick cherty silt loams, 6 to 12
percent slopes (HfCJ.-The soils in this unit are similar,
and they have similar requirements for use and manage-
ment. Areas are all Hagerstown soils, all Frederick soils, or
both soils. These soils are in large rolling areas that are
dissected by numerous drainageways. The surface layer
contains about 15 percent chert fragments. Included in
mapping were a few gently sloping soils, moderately steep
soils, some severely eroded areas, and a few limestone out-
crops. Also included were small areas of Du:ffield and
Huntington, local alluvium soils.

This unit is suited to corn, small grains, and alfalfa.
This unit is well suited to orchards. In some areas lime-
stone outcrops influence the direction of tillage. Air
drainage generally is better than on the gently sloping
soils. Maintaining drainageways in sod, returning crop
residue to the soil, strip cropping, and using minimum
tillage help to prevent losses of soil and water. Capabil-
ity unit IIIe-1.

Hagerstown and Frederick very rocky silt loams, 2
to 6 percent slopes (HgB).-The soils in this unit have pro-
files similar to those described as representative for their

moderately steep, and moderately eroded areas. Also in-
cluded were a fe,v limestone outcrops.

'I'he silty clay loam surface layer, which resulted from
erosion, has made this soil difficult to till, but this soil is
suited to corn if a good cropping system is used. In some
areas limestone outcrops influence the direction of tillage.
Sodded waterways, strip cropping, minimum tillage, and
winter cover crops help prevent further erosion. Capabil-
itv unit IVe-1.

"Hagerstown and Frederick cherty silt loams, 2 to 6
percent slopes (HfBJ.-The Frederick soil in this unit has
the profile described as representative for the Frederick
series. Hagerstown soils are similar to Frederick soils,
and they have similar requirements for use and manage-
ment. Soils in this unit are either all Hagerstown, all
Frederick, or both. These soils are commonly in large
undulating areas. Slopes are short and fairly smooth. The
surface layer contains 15 to 20 percent chert fragments.
Included in mapping were small, severely eroded areas, a
few strongly sloping areas, some nearly level areas, and
a few areas of limestone outcrops. Also included were
small areas of Duffield soils.

This unit is well suited to corn, small grains, and al-
falfa. It is suited to orchards, but frost pockets can be a
hazard in depressions. In some areas a few hedges of
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soils, all Frederick soils, or both soils. These soils are sim-
ilar and they have similar requirements for use and man-
agement. These soils are in narrow bands around hillsides
or on fairly large rolling areas. The outcropping ledges
are commonly in a line, but some are in irregularly spaced
groups. The ledges are oriented northeast to southwest.
They appear as narrow ribs, 1 to 3 feet across and a few
inches high. Soil near the ledges is redder and more clayey
than other areas. Included in mapping were very narrow,
moderately steep breaks and small, fently sloping, narrow
flats. Also included were small extremely rocky spots.

Many areas of this unit are cleared and used as pas-
ture ( fig. 9) .Some of the less rocky areas extend into crop
fields and orchards. This soil is better suited to pasture or
woodland than to crops because of the rockiness. Most of
these soils can be mowed and reseeded with machinery.
Capability unit VIs-l.

Hagerstown and Frederick very rocky silt loams, 12
to 25 percent slopes (HgD).-The soils in this unit are sim-
ilar to those described as representative for their respec-
tive series, but about one-fourth of the surface is covered
with outcrops of limestone ledgeG. Areas are all
Hagerstown soils, all Freedrick soils, or both soils. These
soils are similar, and rocks cause similar use and manage-
ment concerns. These soils generally are on short breaks

respective series, but limestone outcrops are on one-tenth
to one-fourth of the surface. These soils are similar and
they have similar requirements for use and management.
Areas are all Hagerstown soils, all Frederick soilsr
or both soils. These soils are in smaller areas than
Hagerstown and Frederick soils that are not rocky. 'l'he
ledges generally are parallel and oriented northeast to
southwest. They appear as narrow ribs, 1 to 3 feet across
and a few inches to 2 feet high. Soil near the ledges tends
to be some,vhat redder and more clayey. Included in
mapping were small rocky areas and some extremely
rocky spots near Shepherdstown. Also included were a
few areas that are not so clayey.

Much of this soil has been cleared and is used as pas-
ture. The less rocky areas are in crops or are used for
orchards. This soil is well suited to pasture. The parallel
ledges permit the use of reseeding and mowing equip-
ment. Tall-grass pasture affords adequate protectIon from
erosion. The ledges commonly influence the direction of
equipment travel. Capability unit VIs-1.

Hagerstown and Frederick very rocky silt loams, 6
to 12 percent slopes (HgC).-Each of the soils has a profile
similar to that described as representative for its re-
spective series, but limestone outcrops are on one-tenth to
one- fourth of the surface area. Areas are all Hagerstown

Figure 9.-Yellow-poplar and white oak on Hagerstown and Frederick very rocky silt loams, 6 to 12 percent slopes.
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sod and runoff has removed much of the surface layer.
Included in mapping were some moderately eroded spots
and a few extremely rocky areas.

Many areas of this unit are small and are managed
with the surrounding soils. Most of these soils are in pas-
ture, but they are difficult to manage properly because of
rockiness and the severe erosion hazard. They are better
suited to trees. Capability unit VIIs-l.

near intermittent drainage ways and in narrow bands
along hillsides. Included in mapping were small, rocky,
extremely rocky, and steep areas. Soils near the rock out-
crops are redder and more clayey than in other areas, and
a few areas are severely eroded.

Most areas of this unit are in trees or pasture. They are
suited to pasture, but slope and rockiness make pasture
management difficult. Capability unit VIs-l.

Hagerstown and Frederick cherty silty clay loams, 6
to 12 percent slopes, severely eroded (HhC3).-These soils
have profiles similar to those described as representative
for their respective series, but most of the original sur-
face layer has been removed by erosion. The present sur-
face layer is finer textured, redder, and contains about 20
percent chert fragments. These soils are similar; they
have similar requirements for proper use and manage-
ment. They are scattered in assocIation with the other
Hagerstown soils, but many areas are on the points and
sides of drainageways. Included in mapping were mod-
erately steep and moderately eroded areas. Also included
were small areas of Duffield, Huntington, local alluvial
soils, and a few limestone outcrops.

Erosion has made tillage difficult, but this soil is suited
to all locally grown crops. It is suited to row crops if
grown in a cropping system with long-term hay. In some
areas rock outcrops influence the direction of tillage. In-
tensive conservatIon practices are needed to help reduce
runoff and control further excessive erosion. Capabilityunit IVe-l. .

Hagerstown and Frederick very rocky silty clay
loams, 6 to 12 percent slopes, severely eroded (HIC3).-
These soils differ from those described as representative
for their respective series by having outcropping lime-
stone ledges and by having most of their original surface
layer removed by erosion. The present surface layer is
redder, more clayey, and does not take in water as readily
as the original surface layer. These soils are similar and
have similar requirements for use and management.
Areas are Hagerstown soils, Frederick soils, or both. Lime-
stone ledges are on about one-fifth of the surface. These
soils are scattered in association with the other Hagers-
town and Frederick soils, but many areas are on points
and sides of drainageways where runoff has concentrated.
Included in mapping were small moderately eroded areas
and a few extremely rocky areas.

Much of the acreage of this unit is in crops, but soil
losses and rock outcrops make cultivation Impractical.
Some areas extend into orchards and crop fields. These
soils are better suited to pasture or trees than to crops.
Proper management of tall-grass pasture is difficult in
some areas, but bluegrass and white clover are suited.
Capability unit VIs-l.

Hagerstown and Frederick very rocky silty clay
loams, 12 to 25 percent slopes, severely eroded (HID3).-
The soils in this unit are similar to those described for
their respective series, but limestone outcrops occupy
about one-fifth of the surface and erosion has removed
most of the original surface layer. The present surface
layer is redder than the surface layer of the soil described
as representative and does not absorb water readily.
These soils are simi]ar; they have similar requirements
for use and management. These soils are generally on
short breaks near small drainageways or in bands along
the hills where water or livestock have cut through the

Huntington Series

The Huntington series consists of deep, nearly level,
well-drained soils on flood plains of streaIllS and along
intermittent drainageways in the Limestone Valley .
These soils formed in recent alluvium washed from lime-
stone uplands. They are subject to flooding.

In a representative profile the surface layer is dark-
brown silt loam about 10 inches thick. The subsoil ex-
tends to a depth of 42 inches. The upper 11 inches is
dark-brown silt loam, and the lower 21 inches is dark
yellowish-brown silt loam that contains chert and sand-
stone fragments. The substratum is strong-brown and
yellowish-red silty clay loam and silt loam.

Huntington soils are easily worked, and they are fer-
tile. Permeability is moderate. Available moisture capac-
ity is high.

These soils are suited to corn, small grains, and alfalfa.
Flooding and ponding occur during prolonged wet pe-
riods. Frost pockets severely limit use for orchards.

Representative profile of Huntington silt loam, local
alluvium in pasture, one-half miles northwest of S,hep-
herd College in Shepherdstown :

Ap-O to 10 inches, dark-brown (10YR 3/3) silt loam; weak,
fine, granular structure; friable; many roots; few,
angular, sandstone and chert fragments; few pores;
neutral; abrupt, smooth boundary.

Bl-10 to 21 inches, dark-brown (7.5YR 4/4) silt loam; weak,
medium, subangular blocky structure; friable; fine
roots; common quartz grains; neutral; gradual, wavy
boundary.

B2-21 to 42 inches, dark yellowish-brown (10YR 4/4) silt
loam; weak, fine, subangular blocky structure; firm ;
few roots; 15 percent chert and sandstone fragments
less than 2 inches in diameter; common iron con-
cretions, decreasing with depth; neutral; gradual,
wavy boundary.

IIC-42 to 52 inches, strong-brown (7.5YR 5/6) silty clay
loam and silt loam mixed with some yellowish-red
(5YR 4/6 to 5/6) heavy silty clay loam; massive ;
firm; few manganese concretions; slightly acid.

The A horizon ranges from very dark grayish brown to
dark brown. The B horizon ranges from dark brown to dark
yellowish brown. Depth to residual material or stratified
alluvium ranges from 40 to 80 inches. Natural reaction
ranges from slightly acid to neutral. The hazard of flooding
ranges from slight to moderate.

Huntington soils are associated with the moderately well
drained I.Jindside and poorly drained Melvin soils. They con-
tain less sand throughout than I.Jandes soils that are along
rivers. Huntington soils are slightly lower than Ashton soils,
and they are flooded more frequently than the Ashton soils.
Huntington soils are at lower elevations than Monongahela
soils, and they lack the fragipan that is present in Monon-
gahela soils.

Huntington silt loam (Hn).-This nearly level soil has a
profile similar to that described as representative for the
series, but the substratum consists of stratified sand and
silt. It is along Opequon Creek and other permanent
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streams. Included in mapping were a few areas of Lind-
side, Melvin, and Ashton soils.

This soil is subject to streambank cutting and scouring
during periods of high water. The hazard of flooding is
moderate. Most of the acreage of this soil is in crops or
pasture. The soil is suited to all locally grown crops ex-
cept orchard fruits. Row crops can be grown continuousl~
but winter cover crops are needed to protect this soIl
from erosion and to help maintain tilth. Capability unit
II w-6.

Huntington silt loam, local alluvium (Ho).-This soil
has the profile described as representative for the series.
It is in narrow strips along intermittent drainageways. A
few small chert and sandstone fragments are throughout
the profile. Included in mapping were a few areas of
Lindside soils, local alluvium, and a few areas of Allu-
vial land, marl substratum.

Short-term ponding occurs in some areas. This soil is
suited to corn, small grains, and alfalfa. Use of this soil
for orchards is severely limited because of frost pockets.
This soil is in narrow strips and is generally managed
along with surrounding soils. It can be farmed inten-
sively, but winter cover crops help prevent erosion and
maintain tilth. Capability unit 1-6.

Laidig Series

The Laidig series consists of deep, well-drained,
strongly sloping and moderately steep, gravelly or very
stony soils on foot slopes. These soils formed in deep
colluvium from quartzite, sandstone, and siltstone that
accumulated at the base of Blue Ridge.

In a representative profile the surface layer is very
dark grayish-brown very stony loam about 3 inches thick.
The subsurface layer is yellowish-brown fine sandy loam
about 8 inches thick. The subsoil is about 25 inches thick
and extends to a depth of 36 inches. It is strong-brown
sandy clay loam that contains sandstone fragments
throughout. The substratum or fragipan is a dense,
brittle, very firm layer below a depth of 36 inches.

Available moisture capacity is high, and natural fer-
tility is moderate in these soils. Permeability is moderate
in the subsoil and moderately slow in the fragipan.

These soils are mostly wooded, but areas that are not
stony are suited to row crops. The stony areas are suited
to pasture. Some areas are used as building sites.

Representative profile of Laidig very stony loam, 6 to
12 percent slopes, in a wooded area near intersection of
l\iIoonshine and White l\iIule Lanes in Shannondale :

01-1¥2 inches to 1/2 inch, loose hardwood leaves.
02-¥2 inch to 0, black mull.
A1-O to 3 inches, very dark grayish-brown (10YR 3/2) very

stony loam; moderate, fine, granular structure;
loose; many roots; 20 percent partly rounded sand-
stone fragments that have a maximum diameter of
12 inches; strongly acid; clear, smooth boundary.

A2-3 to 11 inches, yellowish-brown (10YR 5/4) fine sandy
loam; weal" fine, subangular blocky structure and
very weak, thin, platy structure; very friable; many
fine roots; 30 percent sandstone fragments that have
a maximum diameter of 10 inches; strongly acid;
clear, wavy boundary.

B1-11 to 16 inches, strong-brown (7.5YR 5/6) light sandy
clay loam; brown (7.5YR 5/4) ped surfaces; weak,
medium and fine, subangular blocky structure; fri-
able; cpmmon roots; 30 percent partly rounded sand-

stone fragments that have a maximum diameter of
8 inches; strongly acid; clear, wavy boundary.

B21t-16 to 29 inches, strong-brown (7.5YR 5/6) sandy clay
loam; moderate, medium and fine, subangular blocky
structure; friable; few roots; 30 percent partly
rounded sandstone fragments that have a maximum
diameter of 5 inches; thin, patchy clay films; strong-
ly acid; clear, wavy boundary.

B22t-29 to 36 inches, strong-brown (7.5YR 5/6) sandy clay
loam; weak to moderate, medium, sub angular blocky
structure; firm; few roots; 30 percent partly rounded
sandstone fragments that have a maximum diameter
of 8 inches; thin, patchy clay films; strongly acid;
gradual, wavy boundary.

Cx-36 to 50 inches, variegated, yellowish-red (5YR 4/6),
yellowish brown (10YR 514) , and strong-brown
(7.5YR 516) sandy loam; massive; very firm; 65
percent partly rounded sandstone fragments that
have a maximum diameter of 8 inches; few silt coat-
ings or clay films; strongly acid.

The B horizon ranges from clay loam to sandy clay loam
and from yellowish red to yellowish brown. Coarse frag-
ments range from 15 to 35 percent in the solum. Depth to
the fragipan ranges from 30 to 45 inches, and depth to bed-
rock ranges from 6 to 20 feet. Natural reaction is strongly
acid or very strongly acid.

J.Jaidig soils are below the shallower Dekalb and Edgemont
soils that have a coarser subsoil and lack a fragipan. The
Laidig soils are deeper and contain less silt than Berks and
Weikert soils. Laidig soils contain more sand than Clifton
soils.

Laidig gravelly loam, 6 to 12 percent slopes (laC).-
This strongly sloping soil is gravelly, but the profile
otherwise is similar to that described as representative
for the series. It is commonly farther from the mountains
than the more ~tony soils. Included in mapping were
some gently sloprng areas and a few stony areas.

Most of this soil is wooded, but the soil is suited to all
locally grown crops. Diversion ditches are needed in
places to control runoff from up slope areas. If this soil
is cultivated, natural draillageways need to be maintained
in sod. Cropping systems and contour strip cropping help
to prevent excessive erosion. Capability unit IIIe-4.

Laidig gravelly loam, 12 to 25 percent slopes (laD).-
This soil contains fewer large stones, but the profile other-
wise is similar to that described as representative for the
series. In most places this soil is not close to the moun-
tains. Included in mapping were a few stony areas along
intermittent streams and a fe", areas of steep, gravelly
Laidig soils.

Nearly all of this soil is wooded. If it is used for crops,
diversion ditches, a suitable cropping system, and other
fairly intensive conservation practices help to control
runoff. Capability unit IVe-3.

Laidig very stony loam, 6 to 12 percent slopes (lbC).-
This soil has the profile described as representative for
the series. It is along foot slopes of the mountains, and
it formed in colluvium underlain by shale. During wet
periods springs are common in many draws. Included in
mapping were extremely stony spots and areas where the
soil is gently sloping.

Nearly all of this soil is wooded. Several summer homes
have been built on this soil. It is suitable for pasture or
trees. Tree growth is good, but the extremely stony spots
impose some limitations on use of equipment for harvest-
ing. Capability unit VIs-2.

Laidig very stony loam, 12 to 25 percent slopes (lbD).-
This moderately steep soil is below steep mountain slopes.
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Included in mapping were some extremely stony areas
in drainageways. Also included were a few steep spots
and some small areas of Edgemont soils.

All of this soil is wooded and is well suited to th-is use.
The soil is suited to pasture, but stones and slopes make
management fairly difficult. Capability unit. Vls-2.

Lindside Series

The Lindside series consists of deep, nearly level, mod-
erately well drained soils. 'These soils formed in alluvium
washed from limestone uplands. They are on flood plains
of rivers and streams and in poorly defined drainageways
and broad flats.

In a representative profile the surface layer is dark
grayish-brown silt loam about 10 inches thick. The sub-
soil extends to a depth of 36 inches. The upper 6 inches is
brown silt loam, and the middle 7 inches is brown silt
loam that has grayish-brown and strong-brown mottles.
The lower 13 inches is mottled, grayish-brown silty clay
loam. The substratum is variegated gray and yellowish-
brown gravelly silty clay loam.

The Lindside soils are fertile, but in places wetness
delays tillage in spring. Permeability is moderately slow
or moderate. Available moisture capacity is high.

Lindside soils are suited to corn, but in places winter
grains are damaged by the seasonally high water table.
Also, alfalfa and orchards are damaged by seasonally
high water tables.

Representative profile of Lindside silt loam, local allu-
vium, 2 miles west of Charles Town along Summit l:>oint
Pike:

Landes Series

The I..andes series consists of deep, nearly level, well-
drained soils. They formed in recent alluvium washed
from limestone uplands. They are on flooded bottom lands
along the Shenandoah and Potomac Rivers. These soils
are subject to flooding.

In a representative profile the surface layer is dark-
brown fine sandy loam about 10 inches thick. The subsoil
extends to a depth of 40 inches and is dark-brown fine
sandy loam. The substratum is stratified silt loam and
fine sandy loam.

Landes soils are easily worked and are fertile. Perme-
ability is moderately rapid. Available moisture capacity
is high.

These soils are suited to corn, alfalfa, and other locally
grown crops. N o commercial orchards are on these soils.

Representative profile of Landes fine sandy loam in a
cultivated area east of Kabletown, west of the Shenan-
doah River, and south of Bullskin Run :

Ap-O to 10 inches, dark-brown (10YR 3/3) heavy fine sandy
loam; weak, fine, granular structure; very friable;
many roots; mildly alkaline; abrupt, smooth bound-
ary.

B2-10 to 22 inches, dark-brown (10YR 4/3) heavy fine sandy
loam; weak, fine, granular and very weak, fine, sub-
angular blocky structure; very friable; common fine
roots; mildly alkaline; clear, smooth boundary.

B3-22 to 40 inches, dark-brown (7.5YR 4/2) fine sandy
loam; very weak, fine, subangular blocky structure;
very friable; few roots; mildly alkaline; clear,
wavy boundary.

0-40 to 70 inches, dark-brown (10YR 4/3) stratified silt
loam and fine sandy loam; massive; very friable;
mildly alkaline.

The B horizon ranges from dark brown to brown. Natural
reaction is slightly acid to mildly alkaline. Soils along the
Shenandoah River effervesce when treated with dilute hydro-
chloric acid.

Landes soils are associated with well-drained and less
alkaline Huntington soils, moderately well drained Lind-
side soils, and poorly drained Melvin soils. Landes soils are
slightly lower than Ashton soils, and they are flooded more
frequently tllan Ashton soils. Landes soils contain more sand
than Huntington soils.

Landes fine sandy loam (If).-This is the only Landes
soil mapped in the county. This soil is nearly level. In-
cluded in mapping were narrow strips of Lindside and
Melvin soils and a few areas where the soil is more sandy
than this soil. Also included were steeper soils along banks
of rivers.

Most of this soil is used for crops, but some areas are
in pasture. This soil is suited to all locally grown crops,
but not to orchards. Row crops can be grown continu-
ously, but winter cover crops are needed to protect the
soil. The hazard of flooding is moderate. Unprotected
low-lying areas are subject to stream scouring in winte.r.
Capability unit II w-6.

Ap-O to 10 inches, dark grayish-brown (10YR 4/2) silt
loam ; moderate, fine, gMnular and moderate, fine,
subangular blocky structure; very friable; brown
organic stains along cracks and root channels; 5 per-
cent quartzite fragments less than 2 inches in diam-
eter; neutral; clear, wavy boundary.

Bl-10 to 16 inches, brown (10YR 4/3) silt loam; weak, fine,
granular and weak, fine, subangular blocky struc-
ture; friable; common brown (7.5YR 4/4) ped faces;
common worm casts; less than 5 percent stone frag-
ments less than 2 inches in diameter; slightly acid;
clear, wavy boundary.

B21-16 to 23 inches, brown (10YR 5/3) heavy silt loam ;
common, fine and medium, grayish-brown (2.5Y
5/2) and strong-brown (7.5YR 5/6) mottles; weal{
to moderate, fine, subangular blocky structure; fri-
able to firm; 0 to 5 percent chert, shale, and sand-
stone fragments less than 2 inches in diameter;
slightly acid; clear, wavy boundary.

B22g-23 to 36 inches, grayish-brown (2.5Y 5/2) light silty
clay loam; common, medium and coarse, strong-
brown (7.5YR 5/6) mottles; weak to moderate, me-
dium, subangular blocky structure; friable to firm;
few, fine, manganese concretions; 5 percent chert,
shale, and sandstone fragments less than 2 inches

IIC-36 to 45 inches, variegated, gray (N 5/0) and yellowish-
brown (10YR 5/6) gravelly silty clay loam; some
streaks of clay loam and silty clay; massive; firm :
30 to 40 percent chert, shale, and quartz fragments ;
common manganese concretion.s; medium acid.

The B horizon ranges from silt loam to silty clay loam.
Depth to mottles ranges from 11 to 24 inches. Content of
coarse fragments in the solum ranges from 0 to 10 percent.
Reaction ranges from medium acid to slightly acid.

Lindside soils are associated with the well-drained Hunt-
ington, Landes, and Ashton soils with the poorly drained Mel-
vin soils. Along the smaller streams I.Jindside soils are asso-
ciated with Alluvial land, marl substratum. Above Lindside
soils are Monongahela soils that have a fragipan.

Lindside silt loam [In}.-This nearly level soil is along
the Potomac River, Opequon Creek, and smaller perma-
nent streams. It contains less' chert and sandstone frag-
ments than the soil described 'as representative for the
series. Included in mapping were small areas of Hunt-
ington and l\'Ielvin soils.
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The hazard of flooding is moderate, and scouring oc-
curs in some areas. Most of this soil has been cleared. It
is suited to corn or pasture. Wetness often limits tillage
and grazing early in spring. 'l'he seasonally high water
table limits suitability for alfalfa and winter grains.
Drainage improves this soil, but suitable outlets are diffi-
cult to locate in some areas because of the high level of
the streams. Capability unit IIw-7.

Lindside silt loam, local alluvium (lo).-This nearly
level soil has the profile described as representative for
the series. It is scattered throughout the limestone parts
of the county in poorly defined intermittent drainageways
and on broad flats. It receives runoff and soil material
from the surrounding uplands. Included in mapping were
areas that have a few limestone outcrops. Also included
were a few well-drained and somewhat poorly drained
areas. 'l'he hazard of flooding is slight to moderate, but in
places lower areas remain ponded after heavy rain or
flooding. l\'Iost areas of this soil are suited to corn or
pasture. Wetness often limits tillage and grazing early in
spring. These soils are easily compacted if worked or
grazed when wet. Ditches are needed in places to divert
runoff from higher slopes. A few suitable outlets for tile
drains are available. Capability unit IIw-7.

subangular blocky structures; friable; many roots;
many krotovinas; neutral; clear, wavy boundary.

B1g-9 to 16 inches, grayish-brown (2.5Y 5/2) silt loam;
common, medium, strong-brown (7.5YR 5/6) mottles ;
weak to moderate, medium and coarse, sub angular
blocky structure; friable; few roots; few, fine, man-
ganese concretions; neutral; wavy boundary.

B2g-16 to 33 inches, dark-gray (5Y 4/1) light silty clay
loam; few, medium, brown (7.5YR 4/4) mottles ;
weak to moderate, coarse, subangular blocky struc-
ture ; firm; slightly plastic; few, fine, manganese
concretions; few strong-brown (7.5YR 5/6) stains
in root holes; few roots; neutral; gradual, wavy
boundary.

C-33 to 48 inches, dark-gray (10YR 4/1) heavy silt loam ;
massive; firm, plastic and nonsticky; few root chan-
nels that have a brown (7.5YR 4/4) lining; 5 to
10 percent quartz and sandstone gravel, increasing
with depth; neutral.

The B horizon ranges from silt loam to light silty clay loam
and from gray to brown. Natural reaction ranges from slightly
acid tJo mildly alkaline.

Melvin soils are associated with the well drained Hunt-
ington and Landes soils and the moderately well drained
to somewhat poorly drained Lindside soils. Melvin soils often
are along the smaller streams associated with Alluvial land,
marl substratum. Melvin soils are in lower areas than Monon-
gahela soils, and they lack the fragipan that is present in
those soils.

Melvin silt loam (Me).-This nearly level soil is the only
Melvin soil mapped in the county. Included in mapping
were some small, moderately well drained areas and a
few very poorly drained areas. The water table is at or
near the surface, and flooding is occasional to frequent.

Most areas of this soil are in pasture. A few small areas
are farmed along with surrounding soils. If this soil is
drained, it is suited to water-tolerant grasses and legumes.
It is also suited to corn and other row crops. Wetness
delays tillage and grazing in spring. This soil needs to
be worked or grazed when dry because it compacts easily
when wet. Capability unit IIIw-l.

Marl Pit

Marl pit (Ma) is a land type along small streams through-
out the limestone parts of the county. The surface layer
has been removed, and the exposed marl is excavated and
then processed into lime for farm use. The pits range
from about 3 to 10 feet in depth.

The remaining marl is strongly alkaline, and very little
vegetation grows on it. In places streams flow into aban-
doned pits and form fairly large ponds. Capability unit
not assigned.

Melvin Series

The Melvin series consists of deep, nearly level, poorly
drained soils. These soils formed in alluvium on bottom
lands that are subject to flooding. They are on flood plains
of rivers and along streams in the limestone parts of the
county.

In a representative profile the surface layer is about 9
inches of grayish-brown silt loam that has brown mot-
tles. The subsoil extends to a depth of about 33 inches.
The upper 7 inches is grayish-brown silt loam that has
strong-brown mottles, and the lower 17 inches is a dark-
gray light silty clay loam that has brown mottles. The
substratum is a dark-gray heavy silt loam.

Melvin soils are fertile, but wetness limits cultivation
at times. Permeability is moderately slow. Available
moisture capacity is high.

Melvin soils are suited to pasture and hay. They are
suited to corn, but wetness delays seedbed preparation.
Undrained areas are better suited to water-tolerant
grasses and legumes than to other crops.

Representative profile of Melvin silt loam, about 1 mile
east of Charles Town along Cattail Run :

Apg-O to 9 inches, grayish-brown (2.5Y 5/2) silt loam :
many, fine, brown (7.5YR 4/4) mottles; weak, fine,

Monongahela Series

The Monongahela series consists of deep, gently slop-
ing, moderately well drained soils that have a fragipan in
the lower part of the subsoil. These soils formed in
stream-terrace material washed from acid sandstone and
shale uplands. 'I'hey are in areas above the overflow level
along Opequon Creek.

In a representative profile the surface layer is dark
grayish-brown li'if;ht silt loam about 7 inches thick. The
subsurface layer IS yello,vish-brown light silt loam about
2 inches thick. The subsoil extends to a depth of 38
iIlches. The upper 11 inches is strong-brown silt loam,
and the middle 6 inches is strong-brown silty clay loam
that has yellowish-red and pale-brown mottles. The lower
12 inches is a fragipan of yellowish-red very shaly silty
clay loam. The substratum is yellowish-red silty clay
loam.

Monongahela soils are easily worked, but their natural
fertility is only moderate. Permeability is moderately
slow or slow in the fragipan. Available moisture capacity
is high.

These soils are suited to corn and small grains. A sea-
sonally high water table limits use for alfalfa and
orchard fruits.

Representative profile of Monongahela silt loam, 2 to
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Opequon Series

The Opequon series consists of shallow, well-drained,
fine-textured soils. These soils formed in material weath-
ered from relatively pure limestone. They are in the
Great Limestone Valley in the southwestern part of the
county. Opequon soils are mapped only in an undifferen-
tiated unit with Chilhowie very rocky soils.

In a representative profile the surface layer is brown
very rocky light silty clay about 4 inches thick. The sub-
soil extends to a depth of 16 inches. The upper 2 inches
is dark-brown light silty clay and the lower 10 inches is
yellowish-red to red clay that is sticky and plastic when
wet. Below is hard whitish limestone.

Opequon soils are difficult to work, but they are fertile.
Permeability is moderately slow. Available moisture ca-
pacity is very low or low.

Opequon soils are suited to pasture. Droughtiness,
shallowness, and rock outcrops limit suitability for crops.
Many areas are reverting to woods.

Representative profile of Opequon very rocky silty clay
in an area of Chilhowie and Opequon very rocky silty
clays, 2 to 12 percent slopes, one-half mile west of Middle-
way:

A~ to 4 inches, brown (7.5YR 4/2) very rocky light silty
clay; moderate, fine and medium, blocky structure ;
firm; 15 percent limestone outcrops; many fine roots ;
mildly alkaline; clear, smooth boundary.

El-4 to 6 inches, dark-brown (7.5YR 4fi) light silty clay;
moderate, medium, subangular blocky structure ; firm,
hard, slightly plastic and slightly sticky; many fine
roots; neutral; clear, smooth boundary.

E21t-6 to 11 inches, yellowish-red (5YR 4/6) clay; strong,
medium and fine, blocky structure; firm, hard, plas-
tic and sticky; few to common fine roots; medium,
patchy clay films; neutral; gradual, smooth bound-
ary.

E22t-11 to 16 inches, yellowish-red (5YR 4/8) to red (2.5YR
4/6) clay; strong, medium and fine, blocky struc-
ture; firm, hard, plastic and sticky; few fine roots ;
thick continuous clay films; mildly alkaline; few
lime nodules; abrupt, irregular boundary.

R-16 inches, hard whitish limestone.
The Et horizon is silty clay or clay that ranges from red

to yellowish red. Content of coarse fragments ranges from
less than 5 percent to about 25 percent. Depth to bedrock
is variable and ranges from 12 to 20 inches. Natural reac-
tion ranges from slightly acid to mildly alkaline.

Opequon soils are associated in a mixed pattern with less
red Chilhowie soils. They are also associated with deeper
Hagerstown and Frederick soils, shaly Eerks and Weikert
soils, and loamy Elairton and Monongahela soils.

6 percent slopes, 100 yards east of Opequon Creek and
north of State Route 1/11 :

AP--O to 7 inches, dark grayish-brown (10YR 4/2) light silt
loam; weak, fine, granular structure; friable; com-
mon fine roots; 10 percent shale chips less than 1
inch wide; very few fine pores; medium acid; abrupt,
smooth boundary.

A2-7 to 9 inches, yellowish-brown (10YR 5/4) light silt
loam; very weak, thin, platy structure; friable; 10
percent shale chips less than 1 inch wide; numerous
fine roots; very few fine pores; medium acid; clear,
wavy boundary.

Bl-9 to 13 inches, strong-brown (7.5YR 5/6) silt loam; weak
to moderate, medium, subangular blocky structure;
firm; few roots; few fine pores; 10 percent shale
chips less than 1 inch wide; some material from Ap
horizon in worm and root holes; strongly acid; grad-
ual, wavy boundary.

B21t-13 to 20 inches, strong-brown (7.5YR 5/6) heavy silt
loam; moderate, medium, subangular blocky struc-
ture; firm; few roots; very few pores; 10 percent
shale chips less than 1 inch wide; thin, continuous,
brown (7.5YR 5/4) clay films; strongly acid; clear,
wavy boundary.

B22t-20 to 26 inches, strong-brown (7.5YR 5/6) silty clay
loam; few, medium, distinct, pale-brown (10YR 6/3)
mottles and coarse, distinct, yellowish-red (5YR
4/6) mottles; moderate to strong, medium, subangu-
lar blocky structure; firm; very few roots; very
few pores; 15 percent shale chips less than 1 inch
wide; thin, continuous, brown (7.5YR 5/4) clay
films; strongly acid; abrupt, wavy boundary.

Bx-26 to 38 inches, yellowish-red (5YR 4/6) very shaly
silty clay loam; few, medium, light brownish-gray
(10YR 6/2) mottles; massive; very firm ; 50 percent

fiat and rounded, olive-brown shale fragments that
have a maximum width of 2 inches; many black
faces on surface of shale; strongly acid; gradual,
wavy boundary.

Cx-38 to 50 inches, yellowish-red (5YR 4/6) silty clay loam ;
few, medium, light brownish-gray (10 YR 6/2) mot-
tles; massive; firm, but less compact than Bx hori-
zon; 15 percent shale fragments that have a maxi-
mum width of 2 inches; strongly acid.

The B horizon is silt loam or silty clay loam and ranges
from yellowish red to strong brown. This horizon commonly
has a few mottles in the lower part. The fragipan ranges in
depth from 20 to 27 inches. It commonly is 20 to 50 percent
shale. The deposits of alluvium are 4 to 8 feet thick. Natural
reaction in unlimed areas is strongly acid to very strongly
acid.

The B horizon of these soils is redder than the defined
range for the series, but this difference does not alter their
use or behavior.

Monongahela soils are on terraces above the bottomlands
occupied by Huntington, Lindside, and Melvin soils and below
the surrounding hills occupied by Berks, Weikert, Opequon,
and Chilhowie soils.

Monongahela silt loam, 2 to 6 percent slopes (MhB).-
This is the only Monongahela soil mapped in the county.
Included in mapping were some nearly level and strongly
sloping areas. Also included were a few small areas of
Berks soils that are on the breaks between terrace levels.

This soil is suited to all locally grown crops. All of it
has been cleared and used for crops. A seasonally high
water table limits use for alfalfa and orchard fruits. In
places water from adjacent upland slopes needs to be
diverted to help reduce seepage and eliminate wet spots.
These soils are easily compacted if worked or grazed
when wet. Choosing a suitable cropping system, using
sodded waterways, helps to control runoff and erosion.
Capahility unit IIe-13.

Quarries

Quarries (Qu) are scattered throughout the limestone
parts of the county. The limestone has been removed,
leaving large open pits that have vertical walls. Sur-
rounding the quarries are areas of mixed rock and soil
material that was removed during the quarrying opera-
tion (fig. 10).

The quarries vary in depth from 15 to 20 feet to 100
feet or more. Only a few are now in operation. Many
have been abandoned and some have filled with water.
None have been put to any practical use after quarrying
stopped. Capability unit not assigned.
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Figure lO.-Limestone quarry and surrounding soil material disturbed during operation.

Steep Rock Land

Steep rock land (SrF) consists of very steep areas that
have massive outcropping ledges. It is in bands of out-
cropping sandstone and quartzite ledges along the upper
slopes of Blue I{idge. Included in mapping were areas of
less steeply sloping soils below these ledges. These areas
are nearly completely covered wit~ loose boulders that
have broken from the ledges. Also Included were nearly
vertical limestone cliffs along the Potomac and Shenan-
do ah Rivers and a few small steep limestone outcrops
throughout the limestone valley.

Most areas of Steep rock land are wooded. Trees are
generally of the less desirable species and of poor quality,
and this growth is slow. This land is not suited to com-
mercial production of wood crops. It is used as scenic
areas, hiking trails, and landmarks. Capability unit
VIIIs-l.

sandstone. These soils are in the western part of the
county near Opequon Creek and east of the Shenandoah
River near Harpers 1!'erry.

In a representative profile the surface layer is thin and
is very dark gray shaly silt loam. The subsurface layer is
light olive-brown shaly silt loam about 5 inches thick.
The subsoil is brown very shaly silt loam about 6 inches
thick. The substratum is brown very shaly silt loam
about 6 inches thick. Below this is shale bedrock.

Weikert soils are easily worked, but they are shaly and
droughty. Natural fertility is moderately low. Available
moisture capacity is very low or low. Permeability is
moderately rapid.

These soils are not suited to cultivated crops. They are
suited to pasture and woodland.

Representative profile of Weikert shaly silt loam, 25
to 45 percent slopes, in a wooded area one-half mile
southwest of Silver Grove near Keys Ferry Acres :

01-1 inch to 1/2 inch, loose hardwood leaves.
02-1h inch to 0, black mull mixed with some mineral ma-

terial.
A1-O to 11/2 inches, very dark gray (10YR 3/1) shaly silt

loam; moderate, fine, granular structure; loose; 20
percent shale fragments up to 1 inch in length;

Weikert Series

The Weikert series consists 0£ shallow, well-drained,
shaly soils. They £ormed on uplands in material weath-
ered £rom acid shale, siltstone, and thin, interbedded



30 SOIL SURVEY

u se and M anagement of Soils

The first part of this section describes general guide-
lines for managing soils for crops and pasture. Then, the
capability classification used by the Soil Conservation
Service IS explained and outlined. N ext, the estimated
yields of crops !are listed. To determine the capability
classification of a soil, refer to the "Guide ,to Mapping
Units" at the end of this survey. Detailed informa'tion
about the management of soils can be found in the section
"Descriptions of the Soils." The last part of this section
discusses use of the soils for woodland, for wildlife, in
engineering works, aud for town and country plamIing.

Managing Soils for Crops and Pasture

The crops grown in J efferson County are corn, small
grain, and forage crops. Apple and peach orchards are
also prominent.

The major use and management concerns vary in differ-
ent parts of the county. In the Great Limestone Valley
the dominant soils are silty to clayey, shallow to deep,
and most areas are well drained. The major concerns of
management are rockiness and steepness of slope. Man-
agement of the less rocky soils is concerned mainly ,vith
the improvement and maintenance of fertility and the
control of erosion. Major farming enterprises are or-
chards, dairying, and the raising of cattle and horses.

On the Blue Rid{!e very little farming is done. Most
of the soils are moderately deep and deep, well drained,
and sandy. Many areas are stony. These soils are mainly
used for woodland, and many areas are used for summer
homesites. The use of these soils for woodland is dis-
cussed in the subsection "Use of Soils for Woodland."

Management is needed on the soils used for crops to
help control erosion, to provide drainage, to maintain
the content of organic matter, to improve or maintain
tilth, and to increase fertility.

Suitable practices for the control of erosion on soils.
such as Duffield, Frankstown, and Hagerstown soils, are
growing a winter cover crop; strip cropping; growing
grasses, legumes, or both in a long-term conservation
cropping system with tilled crops; and contour farming.
Other practices include growing grass waterways; con-
structing diversions and interceptor ditches; regulating
grazing; applying lime and fertilizer as needed; and
using minimum tillage. Minimum tillage is generallv
needed on short slopes of the Hagerstown soils, where
contour cultivation is difficult.

Some of the soils in the county, such as Blairton, Lind-
side, and Melvin soils, need drainage to produce optimum
yields of crops. Wet soils are slower to warm in sprin(Y
than better drained soils. On such soils, tillage is delayed
and farm machinery often bogs down. Drainage can be
improved by constructing open ditches, smoothing the
land, and installing tile. Tile can be used to remove ex-
cess water in drainageways, seeps, and depressions. Shal-
low waterways can be used to remove surface water from
depressions in the field.

The content of organic matter in soils, such as Ha(Yers-
town silty clay loam, 6 to 12 percent slopes, sev~rely
eroded, .is S? lo.w that man.agement is ~eeded to improve
and mamtam tIlth. Returmng crop resIdue to the soil re-
duces crusting and evaporation, adds organic matter,

abundant roots; strongly acid; abrupt, irregular
boundary. .

A2-11f2 to 6 inches, light olive"brown (2.5Y 5/4) shaly sIlt
loam; weak, fine, sub angular blocky structure and
very weak, thin, platy structure; very friable; 20
percent shale fragments up to 1 inch in length;
many roots; strongly acid; clear, wavy boundary.

B2-6 to 12 inches, brown (10YR 5/3) very shaly silt loam ;
weak, fine and medium, subangular blocky structure ;
friable; 50 percent shale fragments up to 3 inches
in length; common roots; strongly acid; gradual,
wavy boundary.

C-12 to 18 inches, brown (10YR 5/3) Tery shaly silt loam ;
massive; friable; 80 to 90 percent shale fragments
up to 5 inches in length; few fine roots; strongly
acid; abrupt, irregular boundary.

R-18 inches, shale.
The B horizon ranges from shaly silt loam to very shaly

silt loam and from brown to light olive brown. Content of
coarse fragments ranges from 35 to 65 percent in the B
horizon. Depth to bedrock ranges from 10 to 20 inches. Na-
tural reaction ranges from very strongly acid to mediUln
acid, but lime dust from nearby quarries has decreased the
acidity of the surface layer in many areas east of the
Shenandoah River.

Weikert soils are associated with the somewhat poorly
drained Blairton soils, and extensive areas are in mixed
patterns with the moderately deep Berks soils. They are
next to deeper Monongahela soils and next to deeper, more
sandy Dekalb and Laidig soils. Also, they are next to soils
over limestone, such as Hagerstown and Opequon soils. 'Vei-
kert soils are less clayey than the Chilhowie soils. They are
more silty throughout than Edgemont soils and contain shale
fragments that are lacking in those soils.

Weikert shaly silt loam, 6 to 12 percent slopes, se-
verely eroded (WeC3).-This soil has lost most of the
original surface layer through erosion, and the soil is not
so deep to bedrock as the soil described as representative
of the series. This soil is between gently sloping hilltops
and moderately steep side slopes. Included in mapping
were some moderately eroded spots and a few very shaly
areas.

This soil is better suited to pasture or woodland than to
cultivated crops. Severe erosion, low fertility, and
droughtiness limit use for cultivated crops. This soil
commonly is too droughty for good bluegrass pasture.
Good pasture management is needed to maintain cover
and prevent excessive losses of soil. Capability unit VIe-
31.

Weikert shaly silt loam, 12 to 25 percent slopes,
severely eroded (WeD3).-This soil has a profile similar
to that described as representative for the series, but it
has more shale on the surface. It is on hillsides. Included
in mapping were some very shallow areas and areas
where ra,v shale is exposed and the soil does not have
the usual profile. Also included are some shallow gullies.

l\iIost of this soil was in crops, but because of erosion,
all areas are now in pasture or are wooded. This soil is
better suited to trees than to more intensive uses. Capa-
bility unit VIIe-3.

Weikert shaly silt loam, 25 to 45 percent slopes
!WeF).-This soil has the profile described as representative
for the series. It is steep or very steep and is on sides of
ridges. Included in mapping were some severely eroded
areas and a few shale ledges.

Nearly all of this soil is in woodland. Capability unit
VIIe-3.
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makes the soil more absorbent, and makes the soil easier
to till. Growing a grass-legume crop to plow under as
green manure helps to improve tilth and soil structure
and makes the soil more permeable. Soils that are tilled
when wet lose their granular structure and become cloddy
and hard when dry. Bare soils tend to develop a hard
surface crust upon drying after a heavy rain. 'l'his sur-
face crust hinders the emergence of new seedlings and
results in sparse stands of plants in places. Clayey soils
are difficult to plow and harrow. Chilhowie soils that
have a clayey surface layer are normally plowed in fall
or winter. The alternate freezing and thawing during
winter makes preparation of the seedbed easier in the
spring. vVeed control is more difficult on clayey soils be-
cause the narrow moisture range limits the length of time
for cultivation.

The application of lime, livestock manure, and com-
mercial fertilizer improves tilth and productivity, and
should be done according to needs indicated by soil
tests. Consideration needs to be given to past use of the
soil as well as to the potential of the soil to produce the
desired yields.

Hay and pasture occupy a large acreage in Jefferson
County. A grass-legume mixture that is most commonly
used consists of alfalfa, orchard-grass, bromegrass, and
timothy. Red clover, alsike clover, and birds foot trefoil
are also grown in the county. Alfalfa grows better on well-
drained soils, such as Duffield and Hagerstown, than on
wet Melvin soils. In some years the crop is lost because
of flooding. Ladino clover is more water-tolerant than
alfalfa.

Fertilizer generally is needed to establish a stand of
perennial pasture plants. Proper grazing and necessary
brush and weed control insure good growth for a long
period.

Apples and peaches occupy a large acreage and are a
major cash crop grown in the county. They f!,row better
on deep, well-drained soils weathered from lImestone or
limestone-mixed material, such as Duffield, Frederick,
Frankstown, and Hagerstown, than on other soils in the
county. l!~rost pockets along some intermittent drainage-
ways and in depressions are a severe hazard. Rock out-
crops, a clayey surface texture, and moderate steepness
limit the use of equipment on some soils.

Capability Grouping
Some readers, particularly those who farm on a large

scale, may find it practical to use and manage some of the
different kinds of soil on their farm together. These read-
ers can make good use of the capability classification
system, a grouping that shows, in a general way, the suit-
ability of soils for most kinds of farming.

The grouping is based on limitations of soils when
used for field crops, the risk of damage ,vhen they are
farmed, and the way the soils respond to treatment. The
grouping does not take into account major and generally
expensive landforming that would change slope, depth,
or other characteristics of the soils; does not take into
consideration possible but unlikely major reclamation
projects; and does not apply to horticultural crops, or
other crops that require special management.

Those familiar with the capability classification call
infer from it much about the behavior of soils when used

for other purposes, but this classification is not a substi-
tute for interpretations designed to show suitability and
limitations for trees or engineering use.
.In the capability system, all kinds of soil are grouped

at three levels: the class, the subclass, and the unit. To
determine placement of any mapping unit in the group-
ing, refer to the "Guide to Mapping Units" at the back
of this survey.

CAPABILITY CLASSES are the broadest grouping and are
designated by Roman numerals I through VIII. In class
I are the soils that have few limitations, the widest range
of use, and the least risk of damage when they are used.
The soils in the other classes have progressively greater
natural limitations. In class VIII are soils and land-
forms so rough, so shallow, or otherwise so limited that
they do not produce worthwhile yields of crops, forage,
or wood products.

CAPABILI'rY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter, e, w,
8, or c, to the class numeral, for example, lie. The letter
e shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
\vater in or on the soil interferes with plant growth or
cultivation ( in some soils the wetness can be partly cor-
rected by artificial drainage) ; 8 shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and c, used in only some parts of the United States, shows
that the chief limitation is climate that is too cold or too
dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only the subclasses indicated by w, 8, and c,
because the soils in class V are subject to little or no ero-
sion, though they have other limitations that restrict
their use largely to pasture, woodland, wildlife, or rec-
reation.

CAPABffiITY UNITS are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to reguire
similar management, and to have similar productIvity
and other responses to management. Thus, the capability
unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to the
subclass symbol, for example, IIe-4 or IIIe-6. Thus, in
one symbol, the Roman numeral designates the capabil-
ity class, or degree of limitation; the small letter indi-
cates the subclass, or kind of limitation, as defined in
the foregoing paragraph; and the Arabic numeral spe-
cifically identifies the capability unit within each sub-
class.

Following is a descriptive outline of the system as it
applies in Jefferson County.

Class I. Soils that have few limitations that restrict their
use.

(No subclass)
Unit 1-6. Deep, well-drained, medium-textured

soils on bottom lands that flood infrequently.
Class II. Soils that have some limitations that reduce the

choice of plants or require moderate conservation prac-
tices.

Subclass lie. Soils subject to moderate erosion if
they are not protected.

~~-7R"
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Unit lie-l. Deep, well-drained, gently sloping,
medium-textured and moderately fine tex-
tured soils on uplands underlain by limestone.

Unit lie-4. Deep, well-drained, gently sloping,
medium-textured gravelly soils formed on
terraces in material derived from sandstone
and shale.

Unit lie-l0. Moderately deep, well-drained,
gently sloping, medium-textured shaly soils
formed on uplands in material from shale and
siltstone.

Unit lie-13. Deep, moderately well drained,
gently sloping, medium-textured soils that
have a fragipan in the lower part of the sub-
soil and that formed on terraces.

Subclass II 'v. Soils that have moderate limmitations
because of excess water.

Unit II w-6. Deep, well-drained, nearly level,
medium-textured and moderately coarse tex-
tured soils on bottom lands subject to periodic
flooding.

Unit li,v-7. Deep, moderately well drained,
nearly level, medium-textured soils on bottom
lands subject to periodic flooding.

Class III. Soils that have severe limmitations that reduce
the choice of plants, require special conservation prac-
tices, or both.

Subclass IIIe. Soils subject to severe erosion if they
are cultivated and not protected.

Unit IIIe-l. Deep, well-drained, strongly slop-
ing, medium-textured and moderately fine tex-
tured soils on uplands underlain by limestone....

Umt IIIe-4. Deep, well-dramed, strongly slop-
ing, medium-textured, gravelly soils on foot-
slopes and terraces.

Unit IIIe-12. Moderately deep, well-drained,
strongly sloping, moderately coarse textured,
channery soils on uplands underlain by sand-
stone.

Unit IIIe-30. Moderately deep, well-drained,
gently sloping, clayey soils on uplands under-
lain by limestone.

Unit IIIe-32. Moderately deep and shallow,
well-drained, gently sloping, medium-tex-
tured, shaly soils on uplands underlain by
shale.

Subclass IIIw. Soils that have severe limmitations be-
cause of excess water.

Unit III w-l. Deep, poorly drained, nearly level,
medium-textured soils on bottom lands subject
to periodic flooding.

Unit IIIw-5. l\iIoderately deep, somewhat poorly
drained, gently sloping, moderately fine tex-
tured soils on uplands underlain by shale.

Class IV. Soils that have very severe limmitations that re-
strict the choice of plants, require very careful man-
agement, or both.

Subclass IVe. Soils subject to very severe erosion if
they are cultivated and not protected.

Unit IVe-l. Deep, well-drained, strongly slop-
ing and moderately steep, medium-textured to
fine-textured soils on uplands that also con-
tain chert and shale and are underlain by
limestone.

Unit IVe-3. Deep, well-drained, strongly slop-
ing and moderately steep, medium-textured,
gravelly soils on foot slopes and terraces.

Unit IVe-5. Moderately deep, well-drained,
moderately steep, moderately coarse textured,
channery soils on uplands underlain by sand-
stone.

Unit IVe-30. Moderately deep, well-drained,
strongly sloping, clayey soils on uplands
underlain by limestone.

Unit IVe-32. Moderately deep and shallow, well-
drained, strongly sloping, medium-textured,
shaly soils on uplands underlain by acid shale.

Class VI. Soils that have severe limitations that make
them generally unsuitable for cultivation and that limit
their use largely to pasture, woodland, or wildlife.

Subclass VIe. Soils severely limited, chiefly by risk
of erosion, if protective cover is not maintained.

Unit VIe-l. Moderately deep and deep, well-
drained, strongly sloping and moderately
steep, medium-textured and fine-textured soils
on uplands underlain by limestone.

Unit VIe-2. Deep, well-drained, moderately
steep and steep, medium-textured, gravelly
soils on terraces.

Unit VIe-4. Moderately deep, well-drained,
steep, moderately coarse textured, channery
soils on uplands underlain by sandstone.

Unit VIe-31. Moderately deep and shallow, well-
drained, strongly sloping and moderately
steep, medium-textured, shaly soils on up-
lands underlain by shale.

Subclass VI w .Soils severely limited by excess water
and generally unsuitable for cultivation.

Unit VIw-l. Deep, poorly drained to well-
drained, nearly level, silty and sandy soils on
bottom lands subject to frequent flooding.

Subclass VIs. Soils generally unsuitable for cultiva-
tion and limited for other uses by low moisture
capacity, stones, or other features.

Unit VIs-l. Deep, well-drained, gently sloping
to moderately steep, very rocky soils on up-
lands.

Unit VIs-2. Deep, well-drained, strongly slop-
ing to moderately steep, very stony soils on
uplands and foot slopes.

Class VII. Soils on uplands that have very severe limita-
tions that make them unsuitable for cultivation and
that restrict their use largely to pasture, wood]and, or
wildlife.

Subclass VIle. Soils very severely limited, chiefly by
risk of erosion, if protective cover is not main-
tained.

Unit VIIe-l. Deep, well-drained, moderately
steep, medium-textured, shaly soils underlain
by limestone.

Unit VIIe-2. lVIoderately deep, well-drained,
steep, moderately coarse textured, channery
soils underlain by sandstone.

Unit VIIe-3. Shallow, excessively drained, mod-
erately steep and steep, medium-textured,
shaly soils.

Subclass VIIs. Soils very severely limited by mois-
ture capacity, stones, or other soil features.
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Unit VIIs-l. Shallow to deep, well-drained,
strongly sloping to steep, very rocky soils
underlain by limestone.

Unit VIIs-2. Deep, well-drained, strongly slop-
ing to steep, very stony soils under1alll by
quartzite and sandstone.

Unit VIIs-4. Deep, well-drained, gently sloping
to moderately steep, extremely rocky builo.

Class VIII. Soils a.nd landforms that have limitations that
preclude their use for commercial plants and re3trict
their .use to recreation: wildlife, water supply, or to
esthetIc purposes.

Subclass VlIIs. Rocks or soil material that have
little potential for production of vegetation.

Unit VIIIs-l. Steep or very steep rock land use-
:ful mainly as scenic spots and as landmarks.

Estimated Yields

Table 2 shows estimated yields for major grain and
forage crops and for permanent pasture grown on the
soils in Jefferson County. The yields are based on rec-
ords kept by farmers in the county, on recent reports of
the U.S. Census of Agriculture, and on the observations
and experiences of representatives of the Soil conserva-
tion Service and others who have a knowledge of the
soils and crops in the area. Yields are based on an aver-
age 10-year period for two levels of management and are
shown in columns A and B of that table.

Yields in columns A are estimated for the mitnafJ;ement
now used by farmers. Those in columns B are estImated
for the best management practical on the soils, including
proper kinds and amounts of fertilizer.

The management needed to obtain the yields in col-
umns B includes liming to the pH required for the crop,
applying fertilizer according to needs determined by soil
tests, choosing a suitable cropping system, and using
necessary soil and water conservation practices, including
drainage where necessary. Animal residue generally is
not used extensively, except on dairy farms.

The management needed to obtain the estimated yields
in columns B for pasture includes the use of enough fer-
tilizer to provide phosphate and potash as needed and
enough lime to maintain a pH of 6.0 to 6.5. Irrigation
was not considered.

The response to improved management is better on
soils in the Duffield series that are deep and have a favor-
able soil texture and high available moisture capacity,
than on soils in the Chilhowie series that are relatively
high in natural fertility but have poor physical prop-
ertIes.

The most common forest type or natural association
of tree species is oak-hickory that makes up about three-
fourths of the wooded area ( 4) .

vVood crop production in Jefferson County is relatively
unimportant because of the small extent of wooded land,
the small size of individually owned tracts, and the in-
creasing use of wooded land for recreation and homesites.

Soil properties have a strong influence on tree growth
and management of woodland. Differences in depth and
texture of the soil, for example, affect the available mois-
ture capacity and thereby influence the growth rate of
trees. Other features, such as slope, aspect, stoniness,
rockiness, or a clayey subsoil, also affect management for
wood crop production.

The soils of J efferson County are rated for woodland
suitability in table 3. Each soil is rated for potential pro-
ductivity of the important wood crops, hazards and limi-
tations that affect management and species suitability.
All of these items are explained in the following para-
graphs.

The productivity of each soil is rated as emcellent, very
good, good, fair, or poor' for growing trees. Correspond-
ing range of site index, the height in feet attained at 50
years of age by a particular species or group of species
in a forest stand, is also shown for each rating. By re-
ferring to table 4 these productivity ratings can be trans-
lated into potential yields for oaks, yellow poplar, or
Virginia pine. Table 4 gives the yields per acre for these
selected species. The information given in table 4 was
compiled from USDA Technical Bulletin 356 and 560 ;
SE ]'orest Exp. Station Paper No.124 (7, 14,9). The
dashes in the columns of this table indicate that data was
not available or does not apply.

On some soils productivity varies from one area to
another because of aspect of slopes. Slopes that face in a
northerly or easterly direction are shown as north,' slopes
that face in a southerly or westerly direction are shown
as south.

E'rosion H azard refers to the potential hazard of soil
losses from gullying incurred in managing and harvest-
ing tree crops. As rated here it is associated with logging
roads and skid trails,

E quipment Limitations are rated on the basis of soil
characteristics that prohibit the use of equipment com-
monly used in tending and harvesting trees, Soil charac-
teristics having the most limiting effect are internal drain-
age, texture, slope and number and size of stones.

Seedling M ortality refers to the expected losses of nat-
ural or planted tree seedlings in a normal season, exceed-
ing plant competitioll, Available moisture capacity of
soils is the main determining factor in the rating.

Plant Competition from brush, grass, vines, or other
undesirable plants delays or prevents the establishment
of planted or naturally occurring desirable kinds of trees
in places, This is related to the inherent fertility, avail-
able moisture capacity, and the high water table.

Ratings for plant competition, seedling mortality, ero-
sion hazard, and equipment limitations are expressed as
slight, moderate, or severe, depending upon the degree of
hazard or limitation. The cause of moderate or severe
limitations for erosion hazards, equipment limitations,
and seedling mortality is given.

u se of Soils as Woodland 2

Woodland in Jefferson County occupies about 32,000
acres, or 24 percent of the total area. About 500 acres are
Federally owned, and the remainder is privately owned
( 4) .~i\.-bout a fourth of the wooded land is in small scat-
tered farm woodlots in the Great Limestone Valley .Most
of the remainder is in large tracts on Blue Ridge and
foothills east of the Shenandoah River.

.By Ross Ho MELLINGER, woodland conservationist, Soil Con-
~rvation Service.
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trol of water. They generally do not exceed six feet
in depth. Examples are low dikes and levees, shallow
dugouts, level ditches, and devices for controlling the
water level in marshy drainageways or channels.

Im1!°undment8 refers to dug-out water areas, depres-
slons behind low dikes, or a combination of these that
have water of suitable quality, of suitable depth, and
in ample supply for maintenance of fish or wildlife.
Examples are ponds built on nearly level land, that
have at least one-fourth acre of surface area, an
average depth of six feet in at least one-fourth of
their area, and a dependable high water table or
other source of water.

In table 5 the soils are also rated according to their
suitability for three kinds of wildlife in the county. Rat-
ings for the three classes of wildlife are based on the
combined ratings for selected habitat elements described
in the first palt of the table. For example, the rating for
openland wildlife is based largely on the ratings shown
for grain and seed crops and for grasses and legumes, but
the ratings for wild herbaceous plants on uplands, for
hardwood and coniferous plants, and for other elements
also are considered. In determining the suitability rating
for woodland wildlife, extra consideration is given to the
ratings for wild herbaceous plants and for hardwood and
coniferous trees and shrubs. Because wetland wildlife
must have wet or swampy areas, the rating for this kind
of wildlife is based principally on the ratrngs listed for
wetland food and cover plants, for shallow water devel-
opments and for impoundments. The three classes of
wildlife given in table 5 are defined in the follo,ving
paragraphs.

Openland wildlife refers to birds and mammals that
normally live in cropland meadow, pasture, and areas
overgrown with grasses, weeds, and shrubs. Examples
are bobwhite quail, ring-necked pheasant, mourning
dove, cottontail rabbit, meadow lark, killdeer, and
field sparrow.

Woodland wildlife refers to birds and mammals that
normally live in wooded areas. Examples are ruffed
grouse, white-tailed deer, squirrel, raccoon, wood
thrush, warbler, and vireo.

Wetland wildlife refers to birds and mammals that
normally live in wet areas such as ponds, marshes,
and swamps. Examples are duck, geese, heron, snipe,
rail, coot, muskrat, mink, and beaver.

For information about limitations and use of the soils
for access roads, buildings, and other structures needed
in developing areas for wildlife habitat refer to the sec-
tions "Engineering U ses of the Soils" and "U se of Soils
for Town and Country Planning."

Engineering u ses of the Soils 4

'I'his section is useful to those who need information
about soils used as structural material or as foundations
upon which structures are built. Some of those who can
benefit from this section are planning commissions, town
and city managers, land developers, engineers, contrac-
tors, and farmers.

of the designated habitat element. J!'airly frequent atten-
tion and a moderate intensity of management is required
to achieve satisfactory results. Poorly s'/lited means soil
limitations are severe. The creation, improvement, or
maintenance of the designated habitat element is difficult,
sometimes expensive, and requires intensive management
to attain satisfactory results. For short-term usage, some
areas of these soils provide easy establishment and tem-
porary habitat values. U11~uited means soil limitation is
so extreme that it is highly impractical, if not impossible,
to manage the designated habitat element.

The eight wildlife habitat elements rated in table 5 are
defined in the following paragraphs :

Grain and seed crops refers to domestic grains or seed-
producing annuals planted to produce food for wild-
life. Examples are corn, sorghum, wheat, barley, mil-
let, and soybeans.

Grasses and legumes refers to domestic perennial
grasses and herbaceous legumes that are established
by planting and that furnish wildlife food and cover.
Examples are fescue, bluegrass, timothy, orchard-
grass, reed canarygrass, clover, alfalfa, and sericea
lespedeza.

W,ild herbaceous '/lpland plants refers to native or in-
troduced perennial grasses and £orbs (weeds) that
provide food and cover principally to upland wild-
life and that are established mainly through natural
processes. Examples are indiangrass, wild ryegrass,
oatgrass, pokeweed, strawberry, lespedeza, beggar-
weed, ragweed, goldenrod, and dandelions.

H ardwovd woody plants refers to nonconiferous trees,
shrubs, and woody vines that produce fruits, nuts,
buds, catkins, twigs (browse) or foliage used exten-
sively as food by wildlife, and are commonly estab-
lished naturally but that also are planted. Examples
are oak, hickory, walnut, cherry, dogwood, poplar,
grapevine, honeysuckle, and brier.

Coniferous woody plants refers to cone-bearing trees
and shrubs, mostly evergreen, that are important
shelter plants but that also provide browse and seeds.
I.Jocally adapted species include white pine, Virginia
pine, and red cedar. These plants are commonly es-
tablished naturally on bare soil or where plant cover
is thin. Soil characteristics, such as shallowness, dry-
ness, and other qualities that cause slow plant growth
and delay closure of the canopy are an advantage for
this habitat element.

On soils rated poorly suited, widely-spaced plants
quickly, but temporarily, produce desirable growth
characteristics. Management, however, is difficult at
times because these soils are well suited to competing
hardwoods that invade and overtop the conifers.
Topping and thinning of fast-growing conifers are
necessary for habitat management.

Wetland .food and cover plants refers to annual and
perennial, ,vild herbaceous plants in moist to wet
sites, exclusive of submerged or floating aquatic
plants that produce food or cover that is used mainly
by ,vetland wildlife. Examples are smartweed, wild
millet, rushes, sedges, reeds, wild rice, switchgrass,
and cattails.

Shallow water developments refers to areas formed
from impoundments, excavation, or devices for con-

.By DAVID C. RALSTON. state conservation engineer, Soil Con-
servation Service.
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0£ the AmericaJ. Association 0£ State Highway Officials
(AASHO).

The engineering soil classifications in this table are
based on data obtained by mechanical analyses and by
tests to determine liquid limits and plastic limits. The
mechanical analyses were made by the combined sieve and
hydrometer methods. The percentage 0£ clay obtained by
the hydrometer method should not be used in naming the
textural classes 0£ soils.

Moisture density, the relation 0£ moisture content and
the density to which a soil material is compacted, is
given in table 8. 1£ a soil is compacted at a successively
higher moisture content, assuming that the compactive
effort remains constant, the density 0£ the compacted ma-
terial increases until the optimum moisture content is
reached. A£ter that, the density decreases with increase
in moisture. The highest dry density obtained in the com-
paction test is termed maximum dry density. Moisture-
optimum stability is obtained i£ the soil is compacted to
about the maximum dry density when it is at approxi-
mately the optimum moisture content.

The liquid limit and plasticity index indicate the effect
0£ water on the consistence 0£ the soil material. As the
moisture content 0£ a clayey soil increases £rom a very
dry state, the material changes £rom a semisolid to a
plastic state. As the moisture content is further increased,
the material changes £rom a plastic to a liquid state. The
plastic limit is the moisture content at which the soil
material passes £rom a semisolid to a plastic state. The
liquid limit is the moisture content at which the material
passes £rom a plastic to a liqllid state. The plasticity
index is the numerical difference between the liquid limit
and the plastic limit. It indicates the range 0£ moisture
content within which a soil material is plastic.

The ratings indicate performance of soil material moved
from borrow areas for this purpose. In general, a sandy
material containing adequate binder is best for road fill,
and plastic clay or organic material is poorest. Texture,
corn paction characteristics, stability, erodibility, and
depth to ,vater table are among the factors considered
in making ratings.

Highway location is influenced by features of the un-
disturbed soil that affect construction and maintenance
of highways. Soil features important to highway location,
such as depth to bedrock, depth to water table, and the
hazard of flooding, are shown for the soils.

Construction and maintenance of pipelines are affected
by depth to bedrock, slip hazards, erodibility, and depth
to water table. Corrosivity of uncoated steel is influenced
by a low pH value, a water table, and organic matter.

Farm pond reservoir areas are affected mainly by loss
of ,vat{!,r through seepage, and the soil features influence
such seepage. Soil features, such as te,xture, slope, presence
of stones, depth to and permeability of the substratum,
and the hazard of flooding, are important to this use.

J!'arm pond embankments serve as dams. 'The soil fea-
tures, of both subsoil and substratum, are those important
to the use of soils for constructing embankments. sta-
bility of the soil material, impermeability, compaction
characteristics, high water table, erodibility, and presence
of stones are important to this use of soil material.

Agricultural drainage is needed to drain excess water
from soils. Moderately well drained soils, such as Lind-
side soils, generally need only spot drainage, but poorly
drained soils, such as lVlelvin soils, need more complete
drainage to be suitable for row crops.

Irrigation is most applicable on deep, well-drained,
nearly level soils that have moderate permeability and
high available moisture capacity. Soil factors affecting
irrigation are permeability of soil layers below the surface
layer, need for drainage, and available moisture capacity.
Availability of a water supply is not considered.

Water'vays are generally established in natural drain-
ageways. They are normally kept grassed to safely con-
trol runoff. Water table, slope, stones, erodibility, and
depth to bedrock should be considered when waterways
are planned.

There are no reliable sources of sand and gravel in the
county. Extensive deposits of limestone suitable for
crushing for road aggregates and other construction uses
are in the Great Limestone Valley .

It is important to note that the limestone underlying
the Great Limestone Valley is strongly folded, and many
strata dip at a steep angle or are nearly vertical. As a
result, there are long narrow outcrops, or ledges, of lime-
stone that generally are in a southwest to northeast direc-
tion. Although the limestone crops out in many places,
the soils near these outcrops are as deep as 3 to 10 feet in
places. Thus, if pipelines, roads, and other engineering
works are laid out parallel to the ledges, the amount of
blasting and rock removal is materially reduced.

Test data
Table 8 contains engineering test data for some of the

major soil series in Jefferson County. The tests were made
to help evaluate the soils for engineering purposes. The
soils were tested in accordance with standard procedures

Use of Soils for Town and Country Planning

Town and country planning is becoming more extensive
and important in Jefferson County. Sound planning is
vital to the success of individual enterprises. It is, per-
haps, even more important in community or countywide
planning. Facts in this soil survey and interpretations of
the soils in the county provide information useful in such
planning and establishment.

In table 9 the soils are rated as having slight, moderate,
or severe limitations for specified uses. A rating of slight
means that soil properties are generally favorable and
limitations are so minor they can be overcome easily. A
rating of moderate means that a limitation can be over-
come by planning, by design, and by good management.
A rating of severe means that costly soil reclamation, spe-
cial design, intense maintenance, or a combination of these
is needed.

The information given is for the dominant soil shown
on the soil map. Inclusions of small areas of different
kinds of soil are present because of the scale of mapping
and the natural variation of soils. The rating of limita-
tions in table 9 does not eliminate the need for careful
onsite investigation.

Town and country planning ratings given in table 9
and soil properties affecting them are discussed in the
following paragraphs.
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level areas used for football, baseball, and other athl('tic
field events. 13pcause the areas must be nearly level, con-
siderable gradillg and land shaping generally are needed.
A cl~yey, gravelly, or stony surface makes an unsuitable
playrng area. Depth to bedrock, slope, depth to water
table, and the hazard of flooding are other properties that
11 tfect the suitability of soils for athletic fields.

E'wtensi'l,'e Play .Area,S'.-'I'hese are fairly large areas
used for picnicking an(}! other recreational activities.
Thpse areas are essentially left in their natural state.
Slope, texture, high water table, and the hazard of flood-
ing are properties that affect use of extensive play areas.
Limitations are less severe for these uses than for more
intensive uses, such as athletic fields.

Lawns and Landscaping.-If the necessary additions
of lime and fertilizer are made, soil properties that de-
termine whether or not a good lawn can be easily estab-
lished and maintained are soil depth, texturc, slope,
droughtiness, depth to water table, and stoniness. 1'hese
properties also affect maintenance of shrubs mld orna-
mentals used in landscaping.

Formation, Morphology, and
Classification of Soils

This section consists of three main parts. In the first
part the factors of soil formation are discussed as they
relate to the formation of soils in J efferSOJl l~otmty. rl'he
second part discusses the morphology of soils. In the
third part each soil series represented in the county js
placed in its respective family, subgroup, and order of
the current system for classifying soils, and also is placed
in its respective great group of the classification system
used in 1938 and later revised.

~'or further information about the current s.ystem for
classifying soils, refer to "Soil Classification, a Compre-
hensive System" (13).

Factors of Soil Formation

Soils are formed through the interaction of Jive major
factors. These factors are climate, plant and an imal life,
parent material, relief, and time. The relative influence
of each factor generally varies from place to place. Local
variations in soils are due to differences in kind of parent
materials, topography, and drainage. In places one factor
may dominate the formation of a soil and determine most
of its propelties.

Olimate.-Climate affpcts the formation of soils
through its influence on the rate of weathel'ing of rocks
and decomposition of minerals and organic matter. It also
affects biological activity in the soils and the leaching
and movement of weathered materials.

The climate of Jefferson County is of a humid, conti-
nental type marked by seasonal temperature changes. It
has an annual precipitation of about 40 inches and a
mean annual air temperature of 55 ° F. The rainfall is
fairly uniform throughout the year. Summer tempera-
tures average about 73° F. and winter temperatures about
28° F. Temperature differences are small between the
valley floor and the top of the Blue Ridge.

Sewage Ejffuent Di.~posal Fields.-The main limiting
features of these soils for septic tank filter fields are
shallowness to bedrock, slow permeability, steepnE'sH of
slope, a high water table, and flooding. The soils ha \ing
slight limitations are generally well suited to filter fields.
The moderately rated soils are less well suited and larger
filter fields are more commonly needed than on soils that
have slight limitations. Soils that have severe ratings are
generally unsuitable, and should be thoroughly investi-
gated before planning a septic disposal field on them.

Impoundme1'tts and Se1J)age Lagoons.-Impoundments
generally are more than one-half acre in size and can be
used for swimming, fishing, ice skating, and other re-
lated forms of recreation. Sewage lagoons are shallow
ponds built to dispose of sewage through oxidation. They
can be used in some areas where septic tanks and se,vage
systems are not feasible or practical. The soil restrictions
and limitations for these uses are about the same as on
soils used for farm ponds. Among the properties to con-
sider are slope, soil depth, permeability, and the hazard
of flooding. Soi]s that are sandy, that are underlain by
sand and gravel, or that are shallow to bedrock have
severe limitations.

Buildi17gs a11,d IIomesite.~.-Slope, depth to water table,
slips, the hazard of flooding, and depth to bedrock are
soil properties affecting locations of buildings and houses.
Buildings considered are three stories or less and have
basements. Sewage disposal is not considered. Depth to
bedrock is a less severe limitation for buildings that do
not have basements than for those that do.

Oampsites.-Tent and trailer sites should be large
enough for level pads, picnic tables, fireplaces, parking
space, and to provide privacy. Limitations generally are
less severe for tents than for trailer sites. Properties to
consider in rating soils for campsites are slope, depth to
bedrock, natural soil drainage, and soil texture.

L1ccess Roads.- These roads carry light and medium
traffic to recreational areas and to buildings and home-
sites. Soil features affecting the degree of limitation are
soil depth, depth to water table, stoniness, slip and flood
hazards, and slope. Limitations generally are somewhat
less restrictive for slope and depth to bedrock than for
streets and parking lots. Soil requirements and limita-
tions are similar to those for highways (see tables 6 and
7 in the section "Engineering Use of Soils"). Table 6
shows the. depth to seasonal high water table, depth to
bedrock, and the shrink-swell potential of each soil in
the county. In table 7 is shown the suitability of each
soil for road fill and the limitations that affect highway
location.

Streets and Parking Lots.-Soil requirements and
limitations for streets and parking lots are similar to
those for highways (see tables 6 and 7 in the section
"Engineering LTses of the Soils"). Table 6 shows the depth
to seasonal high water table, depth to bedrock, and the
shrink-swell potential for each soil in the county. In
table 7 is shown the suitability of each soil for road fill,
the limitations that affect highway location, and their
susceptibility to frost action. Slope and the hazard of
flooding are other factors affecting the location of streets
and parking lots.

Athletic Fields.-These generally are small, nearly
4~1-48S.-73--5
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ments one can visualize that the Dekalb soi]s must be
typical (typic), infertile (Dystr), must have character-
istics assocIated with a light-colored (ochr, from the
Greek ochro8, for pale) surface layer, and young ( ept,
from the Latin inceptum, for beginning) in terms of
degree of development.

The names are distinctive for the classes in each cate-
gory, so that a name itself indicates the category to which
a given c]ass be]ongs. The names are designed so that
each subgroup by its name is I?laced with the great group,
suborder, and order with WhICh it is identified. For ex-
ample, the name Typic Hapludults indicates a class in
the subgroups. Furthermore, from the name, one can
identify the great group (Hapludults) and suborder
( udults ) and the order ( mtIsols ) .

General Nature of the County

This section discusses settlement of the county; physi -
ography, climate, and other subjects of general interest.

Settlement, Population, and Transportation

Jefferson County was formed in 1801, but West Vir-
ginia did not become a State until 1863. It is the eastern-
most county in the State and has an area of 135,040 acres.
The first settlement was about 1719 when farmers from
Pennsylvania settled in the vicinity of Shepherdstown.
The land for Charles Town, the county seat, was donated
by Charles Washington, brother of the first president.
The town was named after him.

The county has maintained its agricultural character,
and the population has remained relatively stable, though
it has several small towns and industries.

In 1970, Charles Town had a population of 3,023; Ran.
son, 2,189; Shepherdstown, 1,688; Bolivar, 943; and
Harpers }i"'erry, 423. Limestone is quarried extensively
and supplied to steel companies and allied industries. The
Minnesota Mining and Manufacturing Company has a
plant near Middleway. Two racetracks at Charles Town
operate for a major part of the year. Many homes, towns,
and villages are points of historic interest.

The county is served by a network of rural roads and
main highways and by two railroads.

Histosols, and, to some extent, Inceptisols, which occur
in many different climates. Five soil orders are repre-
sented in J efferson County. They are Entisols, Inceptisols,
Mollisols, Alfisols, and mtisols.

Entisols are mineral soils that have little or no evidence
of development of horizons as a result of the soil forming
factors. rl'he Melvin soils are the Entisols in the county.

Incepti8ol8 are mineral soils that have genetic horizons
starting to develop but do not have horizons of clay accum-
ulation. The Berks, Dekalb, Lindside, and Weikert soils
are the Inceptisols in the county.

Mollisol8 are mineral soils that have a thick, dark-
colored surface layer that has high base saturation. They
mayor may not have horizons of clay accumulation. The
Huntington and Landes soils are the Mollisols in the
county.

Alfisol8 are mineral soils that have a B horizon of clay
accumulation and a high base saturation. The Ashton,
Benevola, Chilhowie, Duffield, Hagerstown, and Opequon
soils are the Alfisols in the county.

Ulti80l8 are mineral soils that have a B horizon of clay
accumulation and a relatively low base saturation. The
Ultisols in the county are Blairton, Braddock, Clifton,
~:::dgemont, Frankstown, J!..rederick, Laidig, and Monon-
gahela soils.

SUBORDER. Each order is divided into suborders, pri-
marily on the basis of those soil characteristics that seem
to produce classes that have the greatest genetic similar-
ity. The suborders narrow the broad climatic range per-
mitted in the orders. The soil properties used to separate
suborders are mainly those that reflect the presence or
absence of waterlogging or soil differences resulting from
climate or vegetation.

GREAT GROUPS. Soil suborders are separated into great
groups on the basis of uniformity in the kind and se-
quence of major soil horizons and features. The horizons
used to make separations are those in which clay, iron,
or humus have accumulated or those that have pans that
interfere with growth of roots or movement of water.
The features used are the self-mulching properties of
clay, the soil temperature, major differences in chemical
composition (mainly calcium, magnesium, sodium and
potassium) , and the like.

SUBGROUP. Great groups are divided into subgroups,
one representing the central, or typic, segment of the
group and others called intergrades that have properties
of the group and also have one or more properties of an-
other group, suborder, or order. Subgroups are also made
in those instances where soil properties intergrade out-
side of the range of any other great group, suborder, or
order.

FAMII,Y. Families are separated within a subgroup pri-
marily on the basis of properties important to the growth
of plants or behavior of soils when used for engineering.
Among the J?roperties considered are texture, mmeralogy,
reaction, soli temperature, permeability, thickness of
horizons, and COnsIstence. A family name consists of a
series of adjectives preceding the subgroup name.

The nomenclature for the classes in each of the four
highest categories is, for the most part, connotative. The
formative elements come chiefly from the classical lan-
guages. Many of the roots are familiar and help us to
visualize the soil. For example, the Dekalb series is
classed as a Typic Dystrochrept. From the formative ele-

Physiography, Relief, and Drainage

J efferson County is within two Geologic provinces. The
eastern one-fifth of the county is part of the Blue Ridge
Province and the western four-fifths is part of the Great
Limestone Valley and is in Ridges and Valleys Province.

The Blue Ridge and its foothills east of the Shenan-
doah River are underlain by acid, shale, sandstone, and
quartzite. At two places on top of the mountain are small
outcrops of igneous rocks. They are mostly schist and are
the only exposures in the state. Soils are mostly steep,
and the elevation rises to about 1,800 feet above sea level.
The drainage flows into the Shenandoah River. Most of
the area is wooded. Many summer homes are scattered
throughout the region.

The Great Limestone Valley is smoothly rolling and is
underlain by folded limestone (fig. 11) and a small
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Figure 1l.-Folded limestone of the Great Limestone Valley.

limited amount of irrigation. The Potomac and Shenan-
doah Rivers are sources of water.

amount of acid shale. Elevation generally is between 450
and 600 feet above sea level. Many small streams form a
trellis-like drainage pattern, but much of the drainage
is through solution channels in the underlying limestone.

Harpers F'erry, the lowest point in the State, is 247
feet above sea level. Here the Shenandoah and Potomac
Rivers join and leave the county (fig. 12). Almost all of
the Great Limestone Valley is in general farms and
orchards. Woodlots are small and scattered.

Climate 5

The county's continental type of climate, characterized
by large seasonal temperature contrasts, is tempered
slightly by the nearby marine influence that occasionally
prevails when the atmospheric circulation is from the east
or southeast. The county is in a transitional zone between
the more maritime climate of the Atlantic Slope and the
drier areas in the lee of the Allegheny Mountarns. J effer-
son County's precipitation deficit, because of its some-
what sheltered position from eastward-moving storm
systems, is made up by Atlantic coastal storms. Annual
precipitation is the hIghest of any Eastern Panhandle
area, although it is still slightly below the State average
of 43 inches. The month of August averages the highest

Water Supply

Much of the water in the county is supplied from wells.
In the limestone strata, the depth to and the volume of
water are variable, and contamination is 1?ossible from
underground streams. Strongly flowing sprIngs are scat-
tered throughout the area. In the limestone area obtain-
ing water for livestock is often difficult, although several
small streams and small ponds are used. In the Blue
Ridge area, most of the water is from wells. Opequon
Creek and a few of the smaller streams are used for a

.By ROBERT 0. WEEDFALL, climotologist for West Virginia, Na-
tional Weather Service, U.S. Department of Commerce.
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Figure 12.-Near the confluence of the Potomac and Shenandoah Rivers at historic Harpers Ferry. Steep rock land is on the right.

amount of precipitation, and the month of February the
least. The length of the growing season and the rainfall
during the growing season is generally adequate for
orchard fruits, as well as for pasture, small grain, and
corn raised on livestock and dairy farms. The years 1962
through 1966, and some earlier years, have had periods
of drought that have seriously affected farm production.
A dry spell in July or August occurs on an average of
once every four or five years and is more damaging to
crops than the more usual, later-occurring fall dry spells.
Table 11 gives temperature and precipItation data for
Jefferson County.

The typical weather pattern in summer consists of
clear, cool mornings and evenings, partly cloudy and
warm afternoons, and a late afternoon thunderstorm
every four or five days. The temperature reaches 90° F. or
higher 30 days each year and, on the average, reaches 100°
F. every other year. Low hUlllidity prevails at such times,
so discomfort is alleviated. HumidIty occasionally is op-
pressive, however, when maritime air penetrates inland
from coastal areas. Except during these periods, nights
during the summer months are generally cool. An average
of 35 to 40 thunderstorms occur each year, and the most
frequent months of occurrence are June, July , and August.
Hail is a major threat to orchards, and. varying amounts

can fall during any thunderstorm. Violent local winds
sometimes accompany the heavier, more intense thunder-
storms. Light winds prevail, however, most of the time.
From data recorded at Kearneysville, windspeeds are 00-
low 5 miles per hour more than 50 percent of the time; in
July the percentage is 78 and in April, the windiest month,
the percentage drops to 44.

Frosts late in spring cause a certain amount of damage
to fruit trees. NighttIme radiational cooling under calm
conditions and in local "frost hollows" injures buds on
the lowest limbs of the trees in places. A temperature of
32° F. or lower has occurred as late as May 24 and as early
as September 11. Table 12 gives data on probabilities of
the last freezing temperatures in spring and the first in
fall.

Average dates of frost occurrence for Kearneysville,
which were determined by the University Experimental
Farm in Kearneysville, are applicable to all f arts of

J efferson County, with the exception of loca "frost-

hollow" areas where some deviations are expected (6).
The data for Kearneysville, which is at an elevation of
550 feet, was obtained over a period of 35 years. The
average length of the frost-free period is 164 days.

vVinters are generally moderate. Cold waves occur two
or three times per year but seldom last longer than a few
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(14)
1961. YIELD OF VIRGINIA PINE. U.S. Forest Service South-

eastern Forest Expt. Sta. paper No.124, 11 pp.
(15) UNITED STATES DEPARTMENT OF DEFENSE.

1968. UNIFIED SOIL CLASSIFICATION SYSTEM FOR ROADS, A~R-
FIELDS, EMRANKMENTS, AND FOUNDATIONS. MIL-
STD. 619-B, 30 pp., illus.

nearby cities to purchase small farms to be used as vaca-
tion homes. Numerous summer homes have been built in
the vicinity of Blue Ridge and along the Potomac and
Shenandoah Rivers. .

Of the acreage in cropland in 1964, 43,936 acres were
in harvested crops, 13,539 acres were used for pasture,
and 5,983 acres were in other uses. Of the acreage in
woodland, 3,536 acres were in pastured woodland and 4,095
acres were in nonpastured woodland. Other pasture that
was in neither cropland nor woodland made up 28;058
acres.

Of the acreage in principal crops in 1964, 12,272 acres
were in corn; 3,774 acres, in wheat; 1,989 acres, in oats;
and 1,574 acres, in barley. Of the acreage in hay crops,
8,518 acres were in alfalfa and alfalfa mixtures and
6,778 acres were in clover, timothy, and mixtures of these.
Of the trees of bearing age in orchards in the county,
178,636 were apple trees, 23,119 were peach trees, and
13,332 were cherry trees.

Of the livestock raised in the county, there were 10,832
cattle and calves, 6,883 milk cows, and 7,310 swine.
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Aeration, soil. The exchange of air in soil with air from the at-
mosphere. ~'he air in a well-aerated soil is similar to that in
the atlnosphere; but that in a poorly aerated soil is consider-
ably higher in carbon dioxide and lower in oxygen.

Aggregate, soil. Many fine particles held in a single mass or
cluster. Natural soil aggregates, such as crmnbs, blocks, or
prisms, are called peds. Clods are aggregates produced by
tillage or logging.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land lJy streams.

Aspect. (forestry). The direction toward which a slope faces.
Synonym: Exposure.

Available \vater capacity (also termed available moisture capac-
ity) .~'he capacity of soils to hold water available for use by
most plants. It is commonly defined as the difference between
the amount of soil water at field capacity and the amount at
wilting point. It is commonly expressed as inches of water
per inch of soil.

Base saturation. The degree to which material that has base-
exchange properties is saturated with exchangeable cations
other than hydrogen, expressed as a percentage of the cation-
exchange capacity.

Bedrock. ~'he solid rock that underlies the soil and other uncon-
solidated material or that is exposed at the surface.

Calcareous soil. A soil containing enough calcium carbonate ( often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochloric acid.

Catena. A sequence, or "chain", of soils on a landscape, developed
from one kind of parent material but having different char-
acteristics because of differences in relief and drainage.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand,
and less than 40 percent silt.

Claypan. A compact, slowly permeable soil horizon that contains
more clay than the horizon above and below it. A claypan is
commonly hard when dry and plastic or stiff when wet.

Colluvium. Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Complex, soil. A mapping unit consisting of different kinds of soils
that occur in such small individual areas or in such an intri-
cate pattern that they cannot be shown separately on a pulJ-
lishable soil map.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are-

Loose.-Noncoherent when dry or moist; does not hold together
in a mass.

Friable.-When moist, crushes easily under gentle pressures
between thumb and forefinger and can be pressed together
into a lump.

Firm.-When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Plastic.-When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a "wire" when rolled
between thumb and forefinger.

Sticky.-When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard.-When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft.-When dry, breal{s into powder or individual grains under
very slight pressure.

Cemented.-Hard and brittle; little affected by moistening.
Contour farming. Plowing, cultivating, planting, and harvesting in

rows that are at right angles to the natural direction of the
slope or that are parallel to terrace grade.
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horizon from the A horizon above, the B horizon is called
an illuvial horizon.

Leached layer. A layer from which the soluble materials have
been dissolved and washed away by percolating water.

Liquid limit. The moisture content at which the soil passes from a
plastic to a liquid state. In engineering, a high liquid limit
indicates that the soil has a high content of clay and a low
capacity for supporting loads.

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and lack of drainage. Descriptive terms
are as follows: Abundance-tew, common, and many; size-
fine, medium, and coarBe; and contrast-taint, diBtinct, and
prominent. The size measurements are these: fine, less than
5 millimeters (about 0.2 inch) in diameter along the greatest
dimension; medium, ranging from 4 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension; and coarBe, more than 15 mUlimeters (about 0.6
inch) in diameter along the greatest dimension.

Munsell notation. A system for designating color by degrees of
the three simple variables-hue, value, and chroma. For
example, a notation of 10YR 6/4 is a color with a hue of
10YR, a value of 6, and a chroma of 4.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a clod.

Permeability. The quality that enables the soil to transmit water
or air. TermB used to describe permeability are as follows :
very Blow, Blow, moderately Blow, moderate, moderately rapid,
rapid, and very rapid.

Plasticity index. The numerical difference between the liquid limit
and the plastic limit; the range of moisture content within
which the soil remains plastic.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline. An
acid, or "sour", soil is one that gives an acid reaction; an
alkaline soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:

pH pH
Extremely acid--- Below 4.5 Neutral 6.6 to 7.3
Very strongly acid- 4.5 to 5.0 Mildlyalkaline 7.4 to 7.8
Strongly acid 5.1 to 5.5 Moderately alkaline- 7.9 to 8.4
Medium acid 5.6 to 6.0 Sltrongly alkaline 8.5 to 9.0
Sligbtly acid 6.1 to 6.5 Very strongly alka-

line 9.1 and
higher

Residual material. Unconsolidated, partly weathered mineral ma-
terial that accumulates over disintegrating solid rock. Resid-
ual material is not soil but is frequently the material in
which a soil has formed.

Rill. A steep-sided channel resulting from accelerated erosion. A
rill normally is a few inches in depth and width and is not
large enough to be an obstacle to farm machinery.

Runoff (hydraulics). The part of the precipitation upon a drainage
area that is discharged from the area in stream channels.
The water that flows off the land surface without sinking in
is called surface runoff ; that which enters the ground before
reaching surface streams is called ground-water runoff or
seepage flow from ground water.

Sand. Individual rock or mineral fragments in a soil that range in
diameter from 0.05 to 2.0 millimeters. Most sand grains con-
sIst of quartz, but they may be of any mineral composition.
The textural class name of any soil that contains 85 percent
or more sand and not more than 10 percent clay.

Sedimentary rock. A rock composed of particles deposited from
suspension in water. The chief sedimentary rocks are con-
glomerate, from gravel; sandstone, from sa~d; shale, from
clay; and limestone, from soft masses of calcium carbonate.
There are many intermediate types. Some wind-deposited
sands have consolidated into Sandstone.

Series, soil. A group of soils developed from a partic~lar type of
parent material and having genetic horizons that, except for
texture of the sudace layer, are similar in differentiating
charact~ristics and in arrangement in the profile.

Diversion, or diveMion terrace. A ridge of earth, generally a
terrace, that is built to divert runoff from its natural course
and, thus, to protect areas downslope from the effects of such
runoff.

Eluviation. The movement of material from one place to another
within the soil, in either true solution or colloidal suspension.
Soil horizons that have lost material through eluviation are
said to be eluvial; those that have received material are il-
luvial.

Erosion. The wearing away of the land surface by wind (sand-
blast), running water, and other geological agents.

First bottom. The normal flood plain of a stream, subject to fre-
quent or occasional flooding.

Flood plain. Nearly level land, consisting of streani sediment,
that borders a stream and is subject to flooding unless pro-
tected artificially,

Fragipan. A loamy, brittle, subsurface horizon that is very low in
organic-matter content and clay but is rich in silt or very
fine sand. The layer is seemingly cemented. When dry, it is
hard or very hard and has a high bulk density in comparison
with the horizon or horizons above it. When moist, the
fragipan tends to ruphlre suddenly if pressure is applied,
rather than to deform slowly. The layer is generally mottled,
is slowly or very slowly permeable to water, and has few
or many bleached fracture planes that form polygons, Fragi-
pans are a few inches to several feet thick; they generally
occur below the B horizon, 15 to 40 inches below the surface.

Gleization. The reduction, translocation, and segregation of soil
compounds, notably of iron, usually in the lower horizons, as
a result of waterlogging with poor aeration and drainage ;
expressed in the soil by mottled colors dominated by gray.
The soil-forming processes leading to the development of a
gleyed soil.

Gully. A miniature valley with steep sides cut by running water
and through which water ordinarily runs only after rains.
The distinction between gully and rill is one of depth. A
gully generally is an obstacle to farm machinery and is too
deep to be obliterated by normal tillage; a rill is of lesser
depth and can be smoothed over by ordinary tillage; V-shaped
gullies result if the material is more difficulty to erode with
depth; whereas U-shaped gullies result if the lower material
is more easily eroded than that above it.

Hardpan. A hardened or cemented soil horizon, or layer. The soil
material may be sandy or clayey, and it may be cemented by
iron oxide, silica, calcium carbonate, or other substance.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinct characteristics produced by soil-forming
processes. These are the major horizons :

O horizon.-The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horizon.-'l'he mineral horizon at the surface or just below
an O horizon. This horizon is the one in which living orga-
nisms are most active and therefore is marked by the ac-
cumulation of humus. The horizon may have lost one or more
of soluble salts, clay, and sesquioxides (iron and aluminum
oxides).

B horizon.-The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A
to the underlying C horizon. The B horizon also has distinc-
tive characteristics caused (1) by accumulation of clay,
sesquioxides, humus, or some combination of these; (2) by
prismatic or blocky structure; (3) by redder or stronger
colors than the A horizon; or (4) by some combination of
these. Combined A and B horizons are usually called the
solum, or true soil. If a soil lacks a B horizon, the A horizon
alone is the solum.

O horizon.-The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be like
that from which the overlying horizons were formed. If the
material is known to be different from that in the solum, a
Roman numeral precedes the letter C.

R Zayer.-Consolidated rock beneath the soil. The rock usuallv
underlies a C horizon but may be immediately beneath an A
or B horizon.

Illuviation. The accumu1ation of material in a sojl horizon through
the deposition of suspended material and organic matter re-
moved from horizons above. Since part of the fine clay in the
B horizon (or subsoil) of many soils has moved into the B
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Subsoil. Technically, the B horizon; roughly, the part of the solum
below plow depth.

Substratum. Technically, the part of the soil below the solum.
Surface soil. The soil ordinarily moved in tillage, or its equivalent

in uncultivated soil, about 5 to 8 inches in thickness. The
plowed layer.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. The basic textural classes, in order
of increasing proportion of fine particles, are Band, loamy
Band, Bandy loam, loam, Bilt loam, Bilt, Bandy clay loam, clay
loam, Bilty cZay loam, Bandy clay, Bilty clay, and clay. The
sand, loamy sand, and sandy loam classes may be further
divided by specifying "coarse," "fine," or "very fine."

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the fri-
able state and is associated with high noncapillary porosity
and stable, granular structure. A soil in poor tilth is non-
friable, hard, nonaggregated, and difficult to till.

Topsoil. A presumed fertile soil or soil material, or one that reo
sponds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens.

Upland (geology). Land consisting of material unworked by water
in recent geologic time and lying, in general, at a higher
elevation than the alluvial plain or stream terrace. Land
above the lowlands along rivers.

Water table. The highest part of the soil or underlying rock ma-
terial that is wholly saturated with water. In some places an
upper, or perched, water table may be separated from a lower
one by a dry zone.

Shale. A sedimentary rock formed by the hardening of clay
deposits.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very tine sand (0.05 millimeter). Soil of the silt
textural class is 80 percent or more silt and less than 12 per-
cent clay.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes the A and B horizons. Generally, the
characteristics of the material in these horizons are unlike
those of the underlyi~g material The living roots and other
plant and animal life characteristic of the soil are largely
confined to the solum.

Strip cropping. Growing crops in a systematic arrangement of
strips, or bands, to serve as vegetation barriers to wind and
water erosion.

Structure, soil. 1.'he arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The prin-
cipal forms of soil structure are--platy (laminated), pris-
matic (vertical axis of aggregates longer than horizontal),
columnar (prisms with rounded tops), blocky (angular or
subangular), and granular. Structureless soils are either
single grain (each grain by itself, as in dune sand) or mas-
sive (the particles adhering together without any regular
cleavage, as in many claypans and hardpans).
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For a full description of a mapping unit, read both the description of the mapping unit and that of the
soil descriptions. The capability system is discussed on pages 31 to 33. Other information is given

Acreage and extent, table 1, page 8
Estimated yields, table 2, page 34.

Capability
unit

r Symbol

Described
on

page

Map
symbol Mapping unit

Ad
Am
As
BaB
BcC3
BeC
BeD
BkB
BlB
B1C
B1D
BnB
BrB
BrC
BrC3
BrD
BrD3
BrE
CdB
CdC
CeC3
CbC
C1C3

Alluvialland Alluvial land, marl substratum Ashton loam : Benevola silty clay loam, 2 to 6 percent slopes Benevola clay, 6 to 12 percent slopes, severely eroded Benevola very rocky silty clay, 6 to 12 percent slopes Benevola very rocky silty clay, 12 to 25 percent slopes Berks shaly silt loam, 2 to 6 percent Blopes Berks-Weikert shaly silt loams, 2 to 6 percent slopes Berks-Weikert shaly silt loams, 6 to 12 percent slopes Berks-Weikert shaly silt loams, 12 to 25 percent slopes Blairton silt loam, 2 to 6 percent slopes Braddock gravelly loam, 2 to 6 percent slopes Braddock gravelly loam, 6 to 12 percent slopes Braddock gravelly loam, 6 to 12 percent slopes, severelyeroded Braddock gravelly loam, 12 to 2.5 percent slopes Braddock gravelly loam, 12 to 25 percent slopes, severely eroded Braddock gravelly loam, 25 to 35 percent slopes Chilhowie silty clay, 2 to 6 percent slopes Chilhowie silty clay, 6 to 12 percent slopes Chilhowie clay, 6 to 12 percent slopes, severely eroded Chilhowie and Opequon very rocky silty clays, 2 to 12 percent slopes Chilhowie and Opequon very rocky clays, 6 to 12 percent slopes, severely

eroded Chilhowie and Opequon very rocky clays, 12 to 25 percent slopes, severely

eroded Clifton very stony silt loam, 6 to 20 percent slopes Dekalb channery fine sandy loam, 6 to 12 percent slopes Dekalb channery fine sandy loam, 12 to 25 percent slopes Dekalb channery fine sandy loam, 25 to 35 percent slopes Dekalb channery fine sandy loam, 35 to 55 percent slopes Duffield silt loam, 2 to 6 percent slopes Duffield silt loam, 6 to 12 percent slopes Duffield silt loam, 6 to 12 percent slopes, severelyeroded Duffield silt loam, 12 to 25 percent slopes, severely eroded Edgemont very stony loam, 6 to 25 percent slopes Edgemont very stony loam, 25 to 50 percent slopes Frankstown shaly silt loam, 2 to 6 percent slopes Frankstown shaly silt loam, 6 to 12 percent slopes

7
8
q

Vlw-l
IIIw-l

IIe
IVe
VIs
VIs
IIe

III
IVe
VIe
III'
IIe
III
IVe
IVe
VIe
VIe
III
IVe
VIe
VIs

10
10
10
10
11
II
12
12
12

13
13
13
13
14
14
14

14 VIIs-l
C1D:

14

15
15
16
16

16
16
16

17
17
17
17

19
3.9

VIIs-l
VIs-2
IIIe-l2
IVe-5
VIe-4
VIIe-2
IIe-l
IIIe-l
IVe-l
Vle-l
VIIs-2
VIIs-2
IIe-l
IIIe-l

CmD
DcC
DcD
DcE

DcF

DgBc
DgC
DgC3
DgD3
EdD
EdF
FbB
FbC

m
"'
m
s

~
0
"
"
m

~

"'
to
I

O
~
~
~

I
...
CO
~

-1
-1
-l
-1
-la
e-32
-32
-31
w-5
-4
e-4
-3
-3
-2
-2
e-3O
-30
-1
-1
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,heThe suitability of the soils for use as cropland is d;he soil series to which
fen in tables as follows

,he mapping unit belongs

, and 8the soils, tables 6,Engineering uses o
pages 48 through

~scribe

on

page

Map
;ymbol

Ca:pabilit:y
unit

~
Mapping unit

19
19
19

FbC3
FbD
FbD3
FbE3

IVe-l
IVe-l
Vle-l
VIIe-l
VIs-l
vrs-l\
VIIs-l
TTp-l

1~
11FcD

FcD:
HbB
HbC
HcC

21
21
21
21
22
22
22

23
2~

HeC3
HfB
HfC
HgB
HgC
HgD
HhC3

IIe-l
IIIe-l
VIs-l
VIs-l
VIs-l

24

l1D3
24
24
25

VIra-l
rrw-6
r-6
rrre-4
IVe-3
VIa-2
VIs-2
rrw-6
rrw-7
rrw-7

rrrw-1
rre-13

vrrra-1
vre-31
vrre-3
vrre-3

Hn
Ho
LaC
LaD
LbC
LbD
Lf
Ln
Lo
Ma
Me
MhB
Qu
SrF
WeC3
WeD3
WeF

25

27
27
27
28
28
29
30
30
30

Frankstown shaly silt loam, 6 to 12 percent slopes, severely eroded Frankstown shaly silt loam, 12 to 25 percent slopes Frankstown shaly silt loam, 12 to 25 percent slopes, severely eroded Frankstown shaly silt loam, 25 to 35 percent slopes, severelyeroded Franks town very rocky silt loam, 6 to 12 percent slopes Frankstown very rocky silt loam, 12 to 25 percent slopes Frankstown very rocky silt loam, 12 to 25 percent slopes, severely eroded---

Hagerstown silt loam, 2 to 6 percent slopes Hagerstown silt loam, 6 to 12 percent slopes Hagerstown extremely rocky silt loam, 5 to 25 percent slopes Hagerstown silty clay loam, 6 to 12 percent slopes, severelyeroded Hagerstown and Frederick cherty silt loams, 2 to 6 percent slopes Hagerstown and Frederick cherty silt loams, 6 to 12 percent slopes Hagerstown and Frederick very rocky silt loams, 2 to 6 percent slopes Hagerstown and Frederick very rocky silt loams, 6 to 12 percent slopes Hagerstown and Frederick very rocky silt loams, 12 to 25 percent slopes Hagerstown and Frederick cherty silty clay loams, 6 to 12 percent slopes,

severely eroded Hagerstown and Frederick very rocky silty clay loams, 6 to 12 percent

slopes, severely eroded Hagerstown and Frederick very rocky silty clay loams, 12 to 25 percent

slopes, severely eroded Huntington silt loam Huntington silt loam, local alluvium Laidig gravelly loam, 6 to 12 percent slopes Laidig gravelly loam, 12 to 25 percent slopes Laidig very stony loam, 6 to 12 percent slopes ~ Laidig very stony loam, 12 to 25 percent slopes Landes fine sandy loam Lindside silt loam ~ Lindside silt loam, local alluvium Marl pit Melvin silt loam Monongahela silt loam, 2 to 6 percent slopes Quarries Steep rock land Weikert shaly silt loam, 6 to 12 percent slopes, severe~ eroded Weikert shaly silt loam, 12 to 25 percent slopes, severelyeroded Weikert shaly silt loam, 25 to 45 percent slopes
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SOIL CONSERVATION SERVICE

SOIL LEGEND

The first capital letter is the initial ane of the soil name. A second capital letter,
B, C, D, E, or F, shows the slope. Most symbols without a slope letter are those of

nearly level soils, but some are for land types thot have a considerable range of

slope. A final number, 3, in the symbol shows that the soil is severely eroded.

NAME SYMBOL NAMESYMBOL

Ad

Am

As

BaB

BcC3
BeC

BeD

BkB
BIB

BIC

BID

BnB
BrB

BrC

BrC3

BrD

BrD3

BrE

CdB

CdC

CeC3

ChC

CIC3

CID3

CmD

DcC

DcD

DcE

DcF

DgB

DgC

DgC3

DgD3

FbE3

FcC
FcD

FcD3

HbB
HbC
HcC

HeC3

HfB

u,r

HgB

HgC

HgD

HhC3

HIC3

HID3

Hn

Ho

LaC

LaD

LbC

LbD
Lf

Ln

Lo

Ma

Me

MhB

Qu

SrF

Fronkstown sholy silt loom, 25 to 35 percent slopes,

severelyeroded
Fronkstown very rocky silt loom, 6 to 12 percent slopes

Fronkstown very rocky silt loom, ]2to 25 percent

slopes
Fronkstown very rocky silt loom, 12 to 25 percent

slopes, severely eroded

Hogerstown silt loom, 2 to 6 percent slopes

Hogerstown silt loom, 6 to 12 percent slopes

Hogerstown extremely rocky silt loom, 5 to 25 percent

slopes
Hogerstown silty cloy loom, 6 to 12 percent slopes,

severelyeroded
Hogerstown ond Frederick cherty silt looms, 2 to 6

percent slopes
Hogerstown and Frederick cherty silt looms, 6 to 12

percent slopes
Hogerstown and Frederick very rocky silt looms,

2 to 6 percent slopes

Hogerstown and Frederick very rocky silt looms,
6 to 12 percent slopes

Hogerstown and Frederick very rocky silt looms,
12 to 25 percent slopes

Hogerstown and Frederick cherty silty cloy looms,
6 to 12 percent slopes, severely eroded

Hogerstown and Frederick very rocky silty cloy looms,
6 to 12 percent slopes, severely eroded

Hogerstown and Frederick very rocky silty cloy looms,
12 to 25 percent slopes, severely eroded

Huntington si It loom
Huntington silt loom, local alluvium

Loidig gravelly loom, 6 to 12 percent slopes

Loidig gravelly loom, ]2 to 25 percent slopes
Loidig very stony loom, 6 to 12 percent slopes

Loidig very stony loom, 12 to 25 percent slopes

Londes fine sandy loom

Lindside silt loom

Lindside silt loom, local alluvium

Alluvial Ian/

Alluvial Ilt'nd, marl substratum

Ashtan loam

Benevala silty clay loom, 2 to 6 percent slopes

Benevola clay, 6 to 12 percent slapes, severely eroded
Benevola very rocky s i Ity c lay, 6 to 12 percent s lopes

Benevola very rocky silty clay, 12 to 25 percent slopes

Berks sholy silt loom, 2 to 6 percent slopes

Berks-Weikert shaly silt loams, 2 to 6 percent slopes

Berks-Weikert sholy silt looms, 6 to 12 percent slopes

Berks-Weikert shaly silt loams, 12to 25 percent slopes
Blairton silt loam, 2 to 6 percent slopes

Braddock gravelly loam, 2 to 6 percen' slopes

Braddock gravelly loom, 6 to 12 percent slopes

Braddock gravelly loom, 6 to 12 percent slopes,

severely eroded

Braddockgravelly loam, 12 to 25 percent slopes

Broddock gravelly loom, 12 to 25 percent slopes,

severelyeroded
Braddock gravelly loom, 25 to 35 percent slopes

Chilhowie silty clay, 2 to 6 percent slopes

Chilhowie silty clay, 6 to 12 percent slopes

Chilhowie clay, 6 to ]2 percent slopes, severely

eroded

Chilhowie ond Opequon very rocky silty clays, 2 to 12

percent s lopes

Chilhowie ond Opequon very rocky clays, 6 to 12

percent slopes, severely eroded
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Dekalb channery fine sondy loam, 25 to 35 percent slopes

Dekalb channery fine sandy loom, 35 to 55 percent slopes
Duffield silt loam, 2 to 6 percent slopes

Duffield silt loom, 6 to 12 percent slopes

Duffield silt loom, 6 to 12 percent slopes, severely

eroded

Duffield silt loom, 12 to 25 percent slopes, severely

eroded

Marl pit
Melvin silt laam
Manangahela si It loam, 2 ta 6 percent slape,

Quarries

Steep rack land

EdD

EdF

FbB

FbC

FbC3

FbD

FbD3

Edgemont very stony loom, 6 to 25 percent slopes
Edgemont very stony loom, 25 to 50 percent slopes

Fronkstown shoiy silt loom, 2 to 6 percent slopes
Fronkstown sholy silt loom, 6 to 12 percent slopes
Fronkstown shoiy silt loam, 6 to ]2 percent slopes,

severelyeroded
Frankstown sha Iy s i It loom, 12 to 25 percent s lopes
Frankstown shaly si It loom, ]2 to 25 percent slopes,

severelyeroded

WeC3

WeD3

WeF

We i kert sholy silt loom, 6 to 12 percent slopes,

severelyeroded
Weikert sholy silt loom, 12 to 25 percent slopes,

severelyeroded
Weikert sholy silt loom, 25 to 45 percent slopes
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SOIL ASSOCIATIONS*

SOilS OF THE GREAT LIMESTONE VAllEY

Berks-We;kert assoc;ation Moderately deep and shallow, med;um

textured, dom;nantly gently s;op;ng to strongly slop;ng soils

formed in material weathered from ac;d shale; on uplands

Chilhow;e.Opequon assoc;ation Moderately deep and shallow.

f;ne-!extured, dominantly gently sloping to strongly sloping SOils

formed in material weathered from "mestone; on uplands

Hagerstown-Frederick,Huntington, local alluvium association

Deep, medium.textured and moderately f;ne textured. dom;nantly

n..rly level to moderate;y steep soils formed in material weathered

from I;mestone; on uplands and along drainageways

Duff;eld-Frankstown assoc;ation Deep, medium.textured.

dominantly nearly level to strongly slop;ng soils formed in material

weathered from limestone and limy shale; on uplands

Benevola.FrankstownBraddock association Deep, fine.textured to

medium-textured, dominantly nearly level to moderateiy steep soils

formed in material weathered from ;imestone and limy shale on

uplands and from sandstone and ac;d shale on terraces

Braddock-landes.Ashton associat;on Deep. medium.textured and

moderately coarse textured. dominantly nearly level to strongly slop,

ing soils formed in material weathered from sandstone and acid

shale on terraces and from limestone on flood plains

SOilS OF THE BlUE RIDGE MOUNTAINS

Deka;b.la;dig association Moderately deep and deep, moderately

coarse textured to medium.textured. dom;nantly strongly sloping to

moderate;v .tee" soils formed in material weathered from sandstone,

quartzite, and shele; on uplands and foot slopes

WeikertBerks association- Snallow and moderately deep, medium.

textured, dominantly strongly sloping to very steep soils formed

in material weathered mainly from shale; on sandstone uplands

Edgemont-laidigSteep rock land association Deep. meOium.

textured, dom;nantly moderately steep to steep soils rormed in

material weathered from quartzite and sandstone, and rock

outcrop; on uplands and foot slOpes ,

* Texture refers to the surface layer of

the major soils ;n each assoc.at.on

78000'
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